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My  Lord, 

As  Governor  of  Jamaica,  at  a  period 
when  despair  liad  begun  to  pi^rvade  the  whole  plant* 
ing  coiUDiiitiity  of  the  Weat  India  iaUuds,  your 
Lordship  laboured  to  arouse  the  drooping;  ener^j^ies 
of  the  planting;  body,  aud  to  restore  that  conMence 
whicii  wflfl  faat  departing.  By  ftddreasing  youraelf 
to  the  intfllig-ence  of  the  planters  themselves,  your 
Lordshiji  well  knew  that  you  weie  engag;iug  the 
rig^jrous  minds  of  really  practioni  men  in  the  great 
work  of  improvement;  that  you  were  leading  their 
iDt«l%ence  to  exercise  itself  m  the  investigation  oi* 
tbose  cruuses  nnd  eO'ects,  which  science  ao  readily 
exptaius;  and  that,  in  puruuing^  such  loi  investig-a- 
tiou,  they  could  not  foil  to  discover  a  new  world  of 
voluahle  information.  In  comptitiug  for  the  phseai 
which  yo»tr  Lordshi)i  (with  characteristic  penetratiou 
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and  libemlity)  oifered,  many  of  the  competitors  found 
it  neceaaary  to  c;oii3iiIt  chemical  nnii  otlicr  autliori- 
ties,  with  TV'Lose  ivorlta  tliey  liad  previously  been 
unacquainted;  and  were  thus  led  oii^  nlmost  iinper- 
ceptiblvj  to  recognise  facts,  of  which  they  Imd  luitil 
then  been  totally  ig;noiant.  The  perfect  renlization 
of  your  Lordship's  nnticipationa  is  satisfactorily 
evidenced  in  the  excellent  treatise  written  by  (the 
late)  Mr-  AVhitebouse  on  tlint  occiision  j  for  that 
lameuted  planter  wag  so  sensitive  to  the  injiiatice  that 
was  done  hiiiij  in  the  subsequent  nwnrd  of  the  prize^  for 
which  he  had  coiiipetedj  thatj  in  an  able  review  of  the 
fluccesalnl  treatise,  aa  well  as  the  others^  he  exposed 
their  Tfirioua  faults,  end  demonstrated  the  correct- 
ness of  his  own  views*  A  discussion  of  this  nature 
naturally  excited  the  attention  of  the  plnntei'S  to  the 
points  in  dispute^  and  induced  an  inquiry  into  the 
several  improvements  sug'gcsteiL  Tims  a  sphit  was 
implanted — a  curiosity  engendered,  wliicli  cannot  fail 
to  develope  itself  to  the  benetit  of  "  the  plantinff 
interest."  It  is  to  your  Lordship  that  this  ie  due;  it 
waa  yourself  who  implanted  this  spii'it  of  euei^  and 
inquiry,  nurtured  it  by  your  fostering"  care,  and  ju'o- 
tected  it  by  the  influence  of  your  rank  and  station. 
The  planters  of  the  West  Indies  have  not  been  back- 
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ward  in  testifying  tUeir  respect  ond  gratitude  to  your 
Lord&bip  Ibr  your  valued  exertions,  which  will  never 
be  forgotten  In  those  lalanils. 

At  the  period  of  which  I  have  spotoiij  I  was  in 
the  East  Indies;  yet  I  felt  that  your  Lordship's 
exertions  affected  beneficially  tlie  whole  body  of 
sugar  planters,  nndj  as  a  member  of  that  body 
myselfj  I  have  ever  since  been  anxioud  to  ofl'er  you 
my  individual  ackno^vledjj^ments. 

In  presenting  these  pngOB  to  the  public,  I  am 
iiflbrded  an  opportunity,  the  most  favourable  I  may 
«ver  have,  of  gratifying  that  desire-  Permit  me 
theijj  my  Lord,  to  dedicate  this  ivork  to  yoiu"  Lord- 
ship :  do  me  the  honour  to  accept  it  as  the  humble 
tribute  of  my  estecmj  reapectj  and  gratitude ;  and 
allow  me  to  ndd  my  truest  wishes  for  your  Lordahip'a 
long  continued  health  and  happiness, 

I  am,  my  Lord, 

Youi'  Lordship's  very  humble 
and  obedient  Servantj 

LEONARD  WItAY. 


iifDOTff  April  1848. 


PHEFACE. 


IfOTWiTDiTAvDiKO  the  vast  euros  of  money^  ftnd  the  im- 
portant initfresta  mvolfed  in  the  culliratioii  of  the  8tig&r- 
cane,  and  the  msntifftctiire  of  iu  juiaes  into  sug;ar  find  rum, 
^notiritbatojidiDg  the  extTHordiDary  changes  nhiclir  within 
the  IftBt  fifUcn  jeara,  bftve  so  vitally  affected  those  interests, 
id  whi^h  at  the  preaent  moment  seem  to  threaten  ruin  to  our 
growini;  colonies, — yet  we  find  that  from  1830  up  to 
present  time,  no  ttcjidtvd  uuttA  lias  appeared  to  aid  and 
(t  the  planting  hody  :  with  the  solitary  ezcepdon  of  that 
Mr.  G,  H.  Porter. 

Is  1830^  that  gimtleinaii  Lrouy;ht  out  Jm  hook  on  "  tfae 

Stigar-caue ;"  and  in  1843  &  tecoitd  edition  appeared :  both  of 

rhich   editions  are   well   known  to  every  sugar  planter. 

tut  Mr>  Porrer  wa^  himself  ))osBefi§ed  of  no  practical  know- 

:  and  although  he  most  truly  deaerred  all  the  credit 

rkich  his  work  has  gained  him,  still  it  can  nnly  he  vierwoJ 

a  eoiiJpilatioii^  which  i^  escelleut  in  itself  and  has  beeji 

u^ful  lomany.     ^i^^  '^  ^^  ^^^  remarkable  tiiat  his  should 

be  the  only  v^ork  atlbrded  tlie  English  planter,  dnripg  so 
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long  a  period,  on  ao  important  a  subject,  and  fit  siicli  a 
critical  time ;  when  eacli  succeeding  xnoDib  brings  tvltli  it  aa 
accession  of  anxiety  and  dread  ?  It  ia,  indeed,  astontsbing  5 
nnd  difEculf  lo  ha  aticauated  tor. 

As  &r   as   aniall   treatises,  es^mys,  Jtiul    pamphlets  ^,| 
tbere  have  been  at  least  some  score  written  within  the  last, 
few  years  ;  three-fourths  of  which  were  called  forth  by  the 
prizes  offered  by  the  Eorl  of  Elgin,  the  kte  Governor  of 
Jamaica.    Thi^  excellent  nobleman  addressed  hiniself  to  the 
experience  and  mtelligeiice  of  tbc  planters  thcmaelycst  and 
liberally  gave  tn'O  prizes,  of  onu  handred  pounds  eacb,  for 
the  best  practical  treatises;  tlie  one  on  the  culttoattorit  And 
the  other    on  tbe   aianuftinture    of    llie   etigar-oane   plant* 
Sight  of  these  I  bad  the  harunr  of  reeeiviug  &a  b  present 
from  "the  Royal  Agricultural  Society  of  Jncioica/' 

Whilst  these  were  being  written  in  the  WeBl,  I  was 
prevailed  on  to  furnifiU  "  the  Agri-Ucrtieultural  Society  of 
India,"  with  a  small  treatise  applicable  to  the  East  Indiee  ; 
which  accordingly  appeared  in  ihnt  Society's  journal^  and 
gained  for  me  a  vote  of  thanks,  and  tlic  liberal  award  of 
three  hundred  Cotnpauy's  rupees. 

But  these  t^malL  jjroductions*  are  not  of  the  character 
demanded  by  so  important  and  comprehenaive  a  eubjeat. 
Hence  the  great  want,  which  is  at  present  felt  by  the  plant£i« 
in  our  various  coIouicSt  of  a  complete  work,  which  shall 
explain  the  systems  puraued  in  (liferent  parts  of  the  world, 


*  eidce  Lhc  above  vvu  wiJLlda,  lliorc  liU  ippcurcil  a  UvaUeu  hy  Dr.  Ei^hnj, 
on  thi  »rl  of  ottMlning  »ag4i'  fii^m  tUo  Aii^«r-cflnp ;  v^hlcU  rclAtea  ta  tbc  muu- 
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with  tlii?tr  reflolu,  and  poiat  oitt,  lu  a  clear  atid  practical 
TDanner,  the  most  ipprovsd  modes  applicable  to  each  p^- 
titfolar  locality.  It  is  evident,  thfit  to  become  qualt^^d  for 
aucb  a  t^sk,  it  is  neiressary,  not  onlj  to  vbit  the  coantries 
whereof  it  sliould  treat,  but  also  to  reside  in  them,  and 
pmreue  iii  each  the  planter'^  professioD ;  bj  which  means 
fitone,  ODG  can  hope  to  gain  that  practical  experience  which 
will  enable  him  to  Impart  really  useful  informalioii. 

It  ia  rery  aeWom  a  planter  can  be  found,  who  has  had 
the^e  opporiuiuties  of  coll^ctin^  in  for  ma  lion  and  comparing; 
ilifierent  systems;  indeed,  I  know  but  orie,  nho  hns  had  such 
opportunities  as  myself. 

Sixteen  years'  experience  as  a  practieal  planter  in  Jaraaiea, 
Bengal,  arid  the  Straits  Settlemeuta.  givca  mo,  I  tbink,  the 
neceefinry  qua]kfi<^afioDfi;  and  should  ^in  forme  that  attention 
whicUt  I  hope,  the  aucceeding  pages  will,  on  perusal,  be 
found  to  merit. 

It  will  be  a  fiourcs  of  fiiaeere  gratification  to  me^  to  know 
that  the  resolt  of  my  experience  has  beea  useful  to  the 
i#o^;v  iutoreaU  of  our  colonies ;  whilst,  1  am  sure,  my  eameet 
iJesire  to  be  of  stfrvice  to  my  brother  planters  must,  at  least, 
•ecurc  me  \Ueic  good  will,  and  ^ittcntive  considcralion  to  tlie 
^Dbjvrct  of  this  work. 
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CHAPTER  I. 

9R1EP    GLANCe    AT   THR    HJ4T0RY    OF   TRB    BUaAR-CA}«^.- 
TASlOUfl    UBeCfltPTLONfl    AND    TBSIS    QUAl.tTt£a. 


It  u  a  maHer  of  coneideraLle  doubt,  whetlicr  the  sugar-cane 
pUnt  ia  a  native  of  America  or  not.  Strong  opinious  have 
been  pven  ^is  to  tlie  improbability  of  its  being  so  ;  whilst,  on 
the  other  hand,  many  old  writers  assert  with  great  conlideuce 
the  f&ct.  And.  Indeed,  vienin^  these  eonfiieting  accountit  dis- 
paseionntcly,  we  must  allow,  that,  as  the  plnnl  wa<f  found 
growing  in  Its  utmost  luxuriance  throughout  the  islands  of 
the  Pacitiu  Ocean  Ly  our  earliest  navigators,  il  requires  no 
great  elretth  of  imttginalion  to  helieve  that  it  was  also 
growing  on  the  great  continents  of  America  long  before  it 
was  brought  thcJ'e  by  the  Fortugucae  and  Spaniards.  Ic 
^ould  not  be  ditRcult  to  adduee  runny  argUTuents  in  support 
tbi9hr>1ief;  but  1  am  nell  aware  thut  such  n  discussion 
her^  wuLild  be  deemed  ledious  and  irrelevant. 

The  ChJne^ie  assert  thut  sugar  has  been  made  from  the 
eane,  in  China,  for  upwards  of  3000  ye^s;  and,  n'jthout 
disputing  with  **  t/ie  fiawcry  ntUion  "  for  a  few  hundred  years 
more  or  less,  we  will  at  once  concede  to  them  Iheir  nn- 
deriUble  eUiia  to  very  gi-eat  antiquity  Ps  augar  manufac- 
turcrfl.    But  I  cannot  divest  myself  of  the  belief  that  T^dia— 


2 


VABIBTIBS    UNOWTi. 


nol  Cliinfi — is  in  reality,  the  country  from  which  tlie  sugar- 
care  pinsT  emanated*  Whelher  such  bo  indeed  the  case  or 
not,  v,e  have  now  no  poteible  means  of  det^iding :  and,  more- 
over, it  is  B  question  which  no  wuy  intercsla  the  plain 
raatter-of-fcicf  pkntur  ;  snflioe  ic,  llitTt^fore,  (o  say,  that  it  is 
now  found  growing  in  almost  every  tropical  country  under 
the  3UU. 


Froui  what  I  Ka^e  .alrVRdy- seen,  T  do  rot  hesilflfe  to  say 
that  jtn  enJcflTOur'ro'ifcScrlbe  all  the  ditlcrcnt  vntietlos  of 
cftno  thjtJiT^krfowfijXtould  be  a  wearieome,  if  not  a  Lopeloss, 
Ipstt;  ffoci'ivhToh,  it  is  tdeftr  to  my  mind,  that  no  adt^qnate 
bViJefl*  pan  be  deriv^.  Therefore  I  will  confine  myself  to  a 
Aienlion  of  those  which  have  been  more  prouihienily  bfciigbt 
bffore  iiiPi  anil  nmonj^st  thoin,  I  tfiiiik,  alraof*t  every  variety 
known  to  the  gencrahty  of  my  readers  will  be  found  noticed. 

In  Jamaica,  the  varieties  common  are— the  Bourbon,  the 
Otnbeite,  and  Satavian  canes. 

In  Bcn^^alj — the  yelbw  and  purple  ribbon- canes  of  Ota* 
lioite ;  the  Bourbon,  or  Mauritius;  the  Singapore  ^Tibboo 
Ijeeut*);  the  large  purple  eane  of  Java;  ihe  red  cane  of 
A^am  ;  tic  common,  sm^ll,  bard  ca[ie  uf  China, ;  and  soma 
ten  dtPerent  kinds  of  native  t-Ane,  varylug  in  lliickueBff,  from 
one  inch  and  a  half^  to  half  ao  inch  in  diameter :  the  very 
smallest  regemlhag  little  ndin^-aivitt-lies. 

In  the  Straits  soltlemcats  of  Pcnaug  and  Province  Wel- 
le&leyt  Malacca,  and  Singapore,  the  varieties  are — tlie  Sa- 
langore  cane,  or,  as  the  Malays  iL^rni  it,  Tilboo  Capporj  the 
Tibhoo  Leeut;  the  Tibboo  Teeloor,  or  egg  cane  ;  the  Tthboo 
Etam,  cr  black  cane;  the  Tlhbtio  Meerah^  or  red  cane;  the 
Tibboo  Batavee,  or  Balavja  cane;  the  Tibboo  Cbiiia,  oramall 
China  cane ;  and  many  othera  not  requiring  description. 

To  give  a  distinct  account  of  the  foregoing  cane5,  I  tiiU 
tttke  them  as  I  have  named  them»  each  in  sueceseion. 

■  nbtwA,  V  Tabbop,  Eb  tbo  Unlar  Dame  fcr  ■  juffu  cute. 
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^%ff  Itoar^ojt  cane, — Tliere  Joes  not  appear  to  me  to  exist 
411}'  very  satl&fnctorj  aocount  of  tLe  origin  of  thii  VArlcty; 
tbc  opinion  ffererally  received  is,  that  it  wiis  intro<luocJ  into 
tbo  Weft  Indies  from  the  inland  of  Bourbort^  t>ut  came  origiiH 
ly  from  tlie  coa^t  of  Malabar,  where  tt  was  found  growing 

iDtancoD^ly*  Wbeu  lirst  discovered,  U  la  alafe^l  to  liave 
hcen  n  fimall-aized,  but  soft  and  juicy  cane,  which  was  so 
much  aRectcd  by  tL&  cbaiige  of  climate,  soil^  and  the  cult> 
^ration  ir  received  in  Bourbon*  that  it  increased  wonderfully 
in  sLcc  and  richness  of  j  mce ;  so  that  it  was  cultivated  in  pre> 
.ference  to  the  old  species,  which  at  length,  it  entirely  snper- 

led  lIiroiEghoul  the  island. 

From  niy  oivn  eTtperience  in  Jamaica^  I  con  pronoance  it 
a  roost  valuable  cane:  but  I  entertain  a  strong  sus[uelon  that 
it  is  in  reality  no  other  than  the  Tibboo  Lei^ut  of  Singapore, 
(sometimes  called  the  Olahf^itc  cane)  E^tncwhat  altered  by 
[leban^e  of  eoil  and  clioiote.  I  linve  bestowed  coiisidcrablc  at- 
^nlbn  i\pon  it,  and  have  carefully  n^^irked  the  Tibhoo  Leeut, 
pawing  on  entirely  ditferent  soils,  in  difffrent  situations,  and 
under  widely  ditferent  circuin^tanees,  and  I  can  come  to  HO 
otHer  conclusion  than  tbat  they  are  identical. 

The  OtuLcite  canes  are  two  i  the  jellow  or  straw-colonred, 
and  the  parple-alriped  or  ribbon  cnne- 

The  former  and  the  Bourbon  are  so  much  alike  in  all 
rcspect^f  and  have  become  ao  intemiixed  on  Wee^t  ludifl 
estates,  that  it  is  a  maitcr  of  great  difficulty  to  distinguish 
IteCween  tbem  :  ind^^eiJ,  1  brive  long^  been  of  opinion  tbut 
iJiey  Bie  llit!  same  variety  of  caue.  If  we  renjemher  that 
the  Bourbon  was  taken  to  that  i5land,  then  to  Martinique, 
And  ftftcrwarfla  spread  in  course  of  tiuic  througbout  the 
West  India  j&lands  ;  that  tbe  Ocabcitc  was  taken  direct 
frouk  tlisit  inland  to  the  West  Indies,  and  direct  lo  Calcutta 
and  the  diraita  ^ttlement^;  that  the  Tibboo  Leeut  came 
from  ^fmiilla  (evidently  from  Otaheile  originally)  to  the 
Straits  of  Malacca : — if  wc  consider  these  facts,  we  shall  find 
BO  cftusc  for  astonishment  at  the  Tcry  slight  difference  that 
exists  bctwcca  them  \  on  the  contrary*  we  mast  be  much 
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sirnck  &t  tlic  extreme  siinililiidc,  Avhtch  even  such  extraordi- 
nary  changes  havo  failed  to  destroy.  But  let  the  three  be  col- 
lected, and  then  planted  out,  utidep  precisely  similar  circum- 
Blancea,  and  I  am  quite  satisfied  no  man  can  di^ttugutali  the 
one  (ram  llie  other:  at  all  eycnLs,  I  have  no  hesilaUon  m 
OfTuing  that  I  never  could;  tLetvhich  has  served  to  convince 
me  thatthej  all  came  originally  from  Otabeite, 

As  I  consider  them  to  be  the  same  variety,  and  as  one 
deBCription  serves  for  the  whole,  I  trill  therefore  treat  of 
them  Rccordingly.  With  the  advantnges  of  a  good  Boil  and 
fflvoiirsible  season,  plants  of  the  first  year's  growth  often 
attain  the  height  of  twelve  or  fourteen  fer*t;  meafiuring  bik 
inches  in  circumference,  and  with  joints  eight  or  nine  inches 
apait.  I  do  not  mcaa  to  iinp]y  that  the  average  size  of  a 
field,  or  of  fields,  is  so  large ;  but  tJint  canes  may  be  picked 
out,  from  amongst  tham,  fully  aa  large  as  that  Such  plant 
CSDes  eamnionly  yield  (in  Jamaica,  Bengal,  and  the  Straits^ 
two  and  a  half  tons,  and  not  iin frequently  three  tons,  of 
lUurLetable  fiU|;ar  per  acre.  Such  an  autouiit  of  produce 
per  acre,  ia  a  very  common  ard  well-known  occurrence;  but 
the  general  culcuiation  amongst  plnnterfl  is,  however,  lu,v> 
tons  itf  dry  ^ugar  from  each  acre  of  '*  plant  canea  :"  that  is, 
oaaea  of  the  ^rst  year's  growth.  I  can  see  no  dlfTerenee  in 
the  yield  of  this  cane,  in  either  Indies  ■  for,  in  good  land,  the 
return  h  generally  as  above  stated. 

Planted  at  proper  ecaaons,  aa  will  be  treated  of  hereafter, 
they  often  attain  inalurily  in  ten  months,  and  very  rarely 
exceed  twelve.  Under  certain  clrcumGtancea,  it  may  b& 
expedient  to  allow  them  even  fourteen  months^  as  in  exees- 
eively  rich  land,  or  a  wet  season  :  but,  of  course,  these  cir- 
cumstances come  more  particularly,  under  another  head; 
which  will  be  folly  discussed  iii  its  proper  place, 

Thefie  canes  require  a  generous  soil,  careful  fencing,  oud 
attentive  management.  Many  soils  which  suit  other  varieties 
ere  uiiHt  for  the  proper  development  of  these ;  whilst  it  is 
generally  remarked,  that  they  are  more  sensible  of  the 
injurios  comiuitted  by  the  trespassing  of  cattle,  sbeep,  Jcc. 
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during:  tlieir  oarly  g^wlli,  than  Qiher  deseriptione-  The 
foliHge  of  the  Otnlieile  le  of  a  pale  green,  leav^a  broAcI  and 
drooping  much;  and  iLe  [iljint,  on  arming  at  matarity, 
frei|iienily  arrows,  or  flowers;  wliich  renders  it,  -when  in 
extL-us'ivc  iields,  cxteeJlngly  grnceful  nnd  oi'damenLo-l  la 
Appearance. 

"  The  purple  etriped  Olahcite"  cane  is  very  mjch  like  tlie 
ribbon  cane  of  JBaiavia  iu  appearance:  but  the  former  has 
"broad  [iLiqilo  gtripeSj  on  a  greenish  yellow  grouiitl,  whorcos 
tbe  laXicT  is  of  a  b](X)U-red,  on  a  transparent  straw- col  on  red 
ground.  It  u  often  ciilli^J  *' tbt?  Otabeilt  ribbon  cane,'*  in 
cotUradistinitliou  to  '*  the  ribLon  rune  of  BrilaTia,"  Its 
folii^e  is  of  &  much  darker  colonr  than  ihai  ot  tbe  yellow 
tariely.  ubilst  ita  leaves  droop  much  Icsa.  It  is  a  hardy 
and  efllimabk*  dcacriptioa  of  caae,  of  largo  size,  Bofl,  juicy* 
and  sweet ;  and  yields  sugar  in  eqaal  qmmlitiefi,  though  of  n 
rather  dark  quality, 

Tbe  Batavian  canes  with  which  t  am  sctpjainte*!  are  of 
four  descriptions,  viz.,  the  yellow  violet;  the  purple  violet  or 
Java  cane  ;  the  '*  transparent,^*  or  ribbon  cane ;  and  the  Tlb- 
boo  Batavcc,  or  Batavian  cane»  of  the  >Dtrait3. 

"The  yellow  violet/*  so  denominated  in  the  West  Indies, 
liffcrs  froui  the  Bourbon  in  being  smaller,  less  juicy,  coa- 
ifliderably  harder,  of  slower  growth,  and  of  a  foliage  niiieh. 
darkor  and  more  erect.  When  ripe,  it  is  usually  of  a  fitraw- 
Cdlour,  its  skin  or  rind  is  thiek,  and  the  pUh  hard  ;  hut  its 
jui(^  is  rich  and  abundant  The  yellow  violet  does  not 
Inquire  ho  rich  a  soil  as  the  Otabeite,  hut  contents  itself  with 
that  of  an  inferior  description  :  this  renders  it  of  roucK 
importance  in  planting  out  large  tracts  of  land,  fiooie. por- 
tions of  which  may  he  too  poor  for  its  eupcriorfl-  In  Jamaica 
it  is  usiml,  in  Buuh  places,  to  plant  the  violet;  thus  we  often 
large  patches  of  it  Aourishing  in  the  mld^t  of  a  Ho'Id  of 
tbe  Bciurbon.  To  an  unpractised  observer,  this  si^ht  would 
aise  much  speculation;  as  its  djirk  <rreen  foliage  presents  a 

'ikin^  controat  to  the  pale  green  of  its  immediate  neigh- 

mra,  and  migUt  lead  to  the  conclusion  that  triose  dark 
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green  patclies  were  occasioned  bj  some  greater  degree  of 
fertility  and  inolstiire  existing  in  i\\06e  iiarls ;  whereas  the 
contrary  Ib,  in  fact,  tlie  case.  The  sugar  manufactured 
&OTn  this  cane,  is  of  a  very  fine  quality  ;  bat  considerably 
less  in  quantity  tban  the  Boarbon.  A  very  cointnon  custom 
of  the  Jamaica  fflanler  is,  to  mis  tbe  yellow  violet  wiili 
Boorbon  plant  canes,  according  to  proportion  ;  for  tbe  pur- 
pose of  rectifying  tlie  joice  of  the  latter,  so  that  Ijurning 
aind  other  Bucb  vexatious  occurrent^es  might  not  arise  la 
boiling. 

'*  The  purjile  violet/'  or  large  black  cane  of  Jara,  is  fiiJiy 
as  thick  as  tbe  Otaheite,  with  joints  varying  froTu  three  to 
ecven  incbea  apart,  Jn  height  it  ia  usually  about  eight  or 
ten  feet,  with  leaves  of  a  lighter  groeu  than  the  "yellow 
Tiolet,"  Tbe  very  upper  joints  eotoelimeB  oshibit  ffilnl 
streaks,  Ijecoming  imperceptible  in  the  lower  joints,  wliieh 
are  of  the  darkest  purple  tvjlorir.  Very  frequeutly  a  wlulc 
rebinoiis  film  is  Eceu  incrusled  on  the  joints  of  this  cane, 
which,  over  the  rich  purple,  presents  much  tbe  eame  appear- 
ance as  that  peculiar  to  the  lincst  bloom  raiehka.  Souictimes 
this  resizious  crust  lies  so  thick,  that  the  purple  of  the  cano 
itself  is  IE  some  joints  scarcely  perceptible.  When  in  per- 
fection, it  yields  a  very  sweet  and  rich  juice.  EeJng  very 
har<],  it  is  difficult  to  grind,  and  aPbrds  n  com]>arRlively 
araall  r|uantily  of  juice;  whidi  is  sometimes  rather  trouble- 
some, from  tbe  resinous  (or  gummy)  and  colonrlng  matter 
whieh  it  contains.  It  is  a  very  hardy  cane,  thriving  well  id 
poor,  dry  soils;  and  in  Jamaica  it  isoi^cn  planted  in  the  outer 
POWB  of  the  cano  fields,  to  £tand  the  brant  of  trespassing 
cattle ;  which,  broweiog  along  the  roads,  or  breaking  through 
fenees,  tear  and  trample  down  the  caiiea.  To  other  descrip- 
tions of  cane,  these  ravat;^^  would  be  very  serious  indeed  ; 
but,  fcrtunntely,  the  purple  violet  is  bo  hardy,  that  it  quickly 
recovers  from  euch  injuries,  and  springs  up  again  witb 
astonishing  rapidity.  It  was  introduced  into  the  West 
Indies  about  tbe  same  time  as  tfie  Bourbon,  and  is  still  mucli 
eultjvated.     In  ibe  Straits  the  Malaya  term  it  Tibboo  Etam 


I 


BATAVIAM  CAMBS. 


(jSEam,  blaok ;  Tibboo,  cnnc),  or  black  cane,  and  culiirate  it 
mudi  aroiitiJ  tlieir  houses,  for  etLtiu^. 

"Tbe  trHnfipareiLt"  or  nbbon  cune^  Is  miicli  fimaller  In  size 
than  tlie  Ofaheite  ribbon  cftne;  b  of  a  briglit  traiispnrent 
yclla^,  with  a  Dumber  of  blood  red  stroaka  or  stripes, 
running  the  vrhol^^  length  of  the  stfdk,  and  Yorjing  in 
breadth  from  a  quarter  to  a  full  iitch;  and  being  very  clear 
whhttl  in  its  tints,  it  presents  a  very  preily  appearance- 
Its  l4?nve3  are  of  a  green,  siiuikr  to  that  of  th^  }ellow 
Tjolet,  Lilt  more  erect.  T(  grows  from  %ix  to  leii  feet  Uighj 
with  joints  from  four  to  eight  mches  apart,  and  foar  inches 
in  circnmrerencc. 

"The  l.ranaparent/  la  generally  planted  in  li^'bt,  sandy 
SOiU  where  no  other  cane  will  thrive;  eoinetimcs  it  is  planted 
pronii^nou^y  -wiih  the  yellow  violet.  Although  its  rind  \b 
tiiiek,  and  general  texture  hard, yet  it  yields  a  good  cpiantjjy 
of  juice  of  excellent  qunlJty,  which  is  easily  conierleJ  into 
fino  fair  MLgiir.  Phiuters  of^eii  grind  this  cane,  also,  widi 
Bourbon  plants,  tor  the  Game  reason  lis  applies  to  the 
yellow  sitjlet. 

"The  TJhbao  Bataroe/*  or  Bntaiian  cane,  is  a  cane 
common  in  the  Straits  of  Malacca,  where  it  ie  cultivated  hy 
the  MaJays,  Jn  appearance  it  is  much  like  the  yellow 
siolol,  except  in  the  peeutlarJiy  of  its  colijur,  which  is  rather 
greenish,  with  a  pink  ahade^  in  parts;  in  some  of  the  luwer 
joints,  this  pink  colour  i^  very  brij.'ht  and  prL'tlj,  ^vhilst  in 
the  uppcTt  it  Is  more  faint  and  delicate :  the  joints  are 
seldom  more  tlian  from  three  to  sis  inches  apart.  In 
hqjpht,  size,  and  foliai^e,  it  closely  resemhlca  llic  yellow 
violet;  allhough  it  differs  from  it.  In  being  muchfiolWr,  more 
juicy,  unil  kes  hardy  in  habit-  In  a  rich  eoil  it  Is  proline 
and  rattoons  well, — \[&  joice  ia  rich,  clarifes  easliy,  and 
^Te»  a  line  sugar:  hnt  on  the  ^liole,  it  Is  inferior  to  the 
Otnli?ite  variety,  yet  reipnres  an  equally  rich  sail. 

A  description  of  cane  was  sent  from  the  Maaritius  (o 
Pjovinco  Wellcsley,  Pinang,  nnder  the  general  name  of 
'^tho  Mauritius  cane/*  and  I  had  several  opportunities  of 
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seeing  it  growing,  wben  Lut  young.  It  19  very  different 
from  oiLor  (iL^ficripiions  of  cnne  I  havo  see'i  from  the  Mauri- 
lius,  and  it  struck  me  h&  being  an  East  Indian  cane*  improved 
1>j  cuhufttion. 

I  liOTe  seen  ouly  three  vaneLies  cf  large  canes,  on 
the  Continent  of  ludia,  wliicli  ore  BUfiposcd  to  be  pecu- 
liar to  the  country  ;  one  >9  tlic  Inr^e  rcJ  cane  cf  ^lasam, 
cpcoittiena  of  which  were  kindly  sent  me  by  Dr.  Keith 
Scott,  the  hon-  Eset  Indm  Company's  civil  enrgeoo,  at 
Cowhfttty  in  As!>ain.  Tliis  genlleniaii  hud  establiahed  a 
sugar  testate  at  Oowhulty,  and  niiide  sugar;  so  that  he  had 
experience  of  ihe  right  boiI,  which  lendr*  lo  liJs  opinion  con- 
sjdcrfthle  weight,  la  writing  of  these  cones,  he  soys: — 
"This  morning  I  despatched  hy  the  Aasam  Couipauy's 
tea  boat,  a  couple  of  roil  sugur  cones  for  you,  requesting 
the  Honoriu-y  Secretary  of  the  Company  to  forward  llictu 
to  youn  They  are  of  a  description  you  may  not  have  raet 
with  before,  very  juicy  and  sweet;  the  sugar  produced  from 
them  is  of  an  exceedingly  dlitc  grain  and  good  colour:  they 
lire  moreover  strong  in  growtJi^  and  much  leas  ap(  to  fall 
over  ihjin  the  Otaheile,  to  which  they  are  fully  equal  in 
sue,  as  well  as  in  quantity  and  qucdity  of  juice.  1  ain  also 
prci>uring  for  you  Eomo  *^J!tncers"  of  thia  cane,  in  dilierent 
etngee;  which  I  will  despateh,  when  quite  dried,  1  hove 
HOW  (January)  canes  in  flower,  which  were  planted  last 
May!l" 

I  So  that  t!ie  canes  in  flower,  were  only  eight  months  old ; 
consequently  they  could  be  cut  and  Liianufactured  in  tea 
tnoatha  from  the  day  of  being  planted.  I  am  sorry  to  say 
that  two  tiiontba  elapsed  before  1  received  tlicac  line  cones, 
by  which  time  they  were  dead  and  withered  up. 

Some  time  uflerwarde.  Dr.  Seott  again  sent  me  two 
boxes,  with  some  pieces  of  the  same  cane,  ffromjuj ;  but 
unforlrmalelj  they  did  not  survive  the  long  and  round- 
about way  liy  which,  through  unforeseen  occurrences,  they 
were  sent. 

1  subsecjuently  had  a  long  and  interesting  couveraatioD 
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ivith  my  kind  and  e:cce11eiit  rrlenH,  when  he  repealed  all  lie 
had  Lcfofe  written,  and  aJJed  inueb  morp,  in  praise  of  this 
red  cane,-^frf>m  all  which  I  have  been  led  to  form  a  very 
IiigFi  ofkinion  of  it. 

In  Lower  Bengal  (near  Ca^iiita^,  and  in  the  Straits  of 
Ualar^(!9,  a  large  red  cnnc  abounds^  whrcU  bears  so  exact 
A  rpsemhianee  to  Dr.  Scott's  vXasaiu  cane,  that  1  conefive  it 
to  be  llif?  same  identical  variety^  somewbat  iraprovcti  in  Llie 
ridl  and  fertilt*  soil  of  Assam.  It  must  be  remembered  ifaat 
1  do  not  speak  positively,  as  I  nerer  had  an  opportunity  of 
ecofng  lln>  fuliage  of  the  Assam  cane. 

The  rod  cane  of  Bengiil,  b  a  large  and  fine  cane,  much 
used  about  Culcutta  for  sugar  mannfaeturc;  and  I  bave 
bad  brought  lo  me  by  native*;,  sugar  made  from  it  by  tliem- 
Eelv(-»i  (ill  ibeir  own  rough  and  primitive  way),  wbicb  ex- 
L^bilcd  a  grain  of  immense  size,  strenglb,  and  brilliancy. 
They,  however,  Bay  tlint  it  is  not  a  good  cane  for  sngar 
making,  as  the  juice  is  very  dirty,  and  the  sugar  oln-ays 
<lark  coloured,  Tbese  assertions,  however,  have  no  wcigLt 
wttb  me ;  for  £  can  easily  detect  the  cause,  and  know  that  it 
can  he  avoided. 

In  tbe  firtt  plaee^  the  Bengnlec  cultivator  has  a  plan  of 
tying  up  ibe  canes  of  each  root  closely  together,  i^itb  bands 
fiindc  with  twisted  cane  leaves;  so  ibal,  as  tbey  grow,  ihc 
rewnoiis  sLibstante  exuding  from  the  rlnd^  accuniulatisalong 
the  whole  length  of  oaeh  eane,  turns  black,  aud,  together 
^ffith  the  excrement  of  aumeroua  in&ecls,  (which  harbour  «nd 
breed,  in  these  snug  retreats,)  make  the  cane-stalk  f]u!(e 
filthy:  add  to  this,  the  exclusion  of  air  and  lic;bl,  which 
are  necessary  to  the  perfect  elaboration  of  the  jniees,  and  I 
ibink  we  Jieeil  not  be  surprised  at  the  juice  being  dirty  Jind 
difficult  to  elariiy.  In  the  Straits  of  Malacea,  I  have  seen 
ih^n  as  clean  as  other  eanes,  tall,  erect,  and  vigcfrous:  bnt 
the  Chinese  say  that  in  grinding,  they  give  out  a  consider* 
able  quantity  of  colouring  matter, — which  by  the  way  would 
be  of  bttle  consequence,  did  they  cltirify  their  cane  juice 
properly:  which  they  do  not. 
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I  Still  therefore,  iiKrlint?  to  the  opinion,  lliAt  tliejr  tire  a  fine. 

and    iinrJer  certain    circuoiHtances^    vslnable    doscriptiou  of 
cane.      Tiie  Malny  name  is  '*  TO&w  m^rah" — red  canc- 

Tlie  nest  Inrc^e  canes,  are  the  black  and  the  yellow  No- 
paul  eanes,  whicL  1  ultaiiicd  from  llic  kingdom  of  Nepaul : 
— four  jilttQts  of  caeli,  growing  in  boxes.  They  arrived 
fiafel/,  after  a  s^jes  of  adventures,  in  a  fine,  beRliby  condi- 
tioii^  pjviug  iwouiise  of  becoming  fice  canes  i  but  a  lt>ng 
nnd  daiLgerons  illness  obliged  ine  to  go  away  for  change  of 
air,  during  wldcli  iJiae  they  were  destroyed  hy  goals.  They 
were,  however,  large  slzt'J  and  fine  looking  caues,  fully 
cqaal  in  a]ipearance  lo  the  Assam  cane, — and  my  mcssea- 
gers,  togetbcr  with  the  IVepauIesc  (in  my  employ),  gave 
iheni  the  very  highest  character,  I  regret  to  say  that  I 
neter  had  anotlii?jr  opportunity  of  seeing  tLese  varleticft 
again. 

A»  to  the  small  sized  canes  cultivated  iu  India,  Ibey  are 
BO  numerous,  that  I  cannot  atteni^rl  a  description  of  them  i 
moicover,  they  are,  in  compari^ion  wilh  those  wlich  have 
keeaf  and  arc  to  be,  noticed,  so  very  wretched,  ihat  did  I 
not  know  ihem  lo  be  cultivaled,  by  the  prejudiced  native^ 
to  an  imnjenae  extent,  I  eliould  deem  them  unworthy  of 
Leing  mentioned  iix  any  way:  as  it  is,  I  shall  have  to  treat 
at  large  of  them  when  I  eooie  to  explain  the  cultivation  of 
the  cane  hi  India, 

"The  a^jia  catte*''  was  received  into  the  Bolanic  Garden 
cf  Calcutta,  in  179b",  direct  from  Cliina^  having  been  spc- 
daUy  ordered  hy  the  Bengal  Uorcrnmcnl,  at  the  eugges- 
tion  cf  jyr,  Roiburgli,  who  considered  it  a  now  species, 
and  jumed  it,  Soecharum  Sincnsc^  oi*  Chinese  sugar  cane. 
Writing  In  1799,  Dr.  Roxburgh  Bays,  "it  has  been  culii- 
Tated  nith  the  utmost  possible  success;  many  HUNnKKD 
THOVSAND8  have  been  distributed  over  the  country  amongst 
the  cultivators  of  that  article/*  Dr.  Royle*  writes,  *'  it  pos- 
Bcsacd  the  advantage  of  being  50  hard  and  solid  as  to  resist 
the  fc»rcq>8  of  the  white  antfl  and  tlie  teeth  of  the  jackal; 
*.  See  R«yla>oatbi*  PruductiTe  nncurct*  oriadlatP'O^ 
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two  great  eDemies  to  the  East  India  sug^or  plantations. 
It  was  foDnd,  loprcvcr,  too  difficult  to  oxprces  the  juice  vriih 
the  Bengal  sugar  mill :  liut  Dt,  Hosburtjh  was  of  opinion 
til  at  til  i£  might  be  obvialotl  by  ialroducing  the  simple  yet 
jK>werfjl  mill  of  the  coast  of  Coromandel.  He  further 
describes  t!ie  cane  as  bearing  drought  much  better,  than  the 
sorts  in  geaeral  citltivatJon;  producing,  moreover,  a  profitable 
crop,  even  to  the  third  year;  while  the  common  cane  of 
India  must  be  annually  renewed.  According  to  the  report 
of  Mr-  Touchot,  the  commercial  ReGident  at  Wadnogorc,  and 
of  Mr.  R.  Garden,  snpGrintendent  of  iha  Hon-  Company's 
Sugar  Plantation  Farm  at  Mlricapore  Culna,  ''  it  noi  only 
resists  the  ravages  of  dm  white  nnt  and  jackal^  but  yields 
ahoiiL  donblfi  the  produce  of  the  ceujmtin  Bengal  cane-" 

Independently  of  thia  testimony,  which  I  know  to  be  most 
correct,  I  can  ^tate  my  ow^n  ex|>erience  of  them ;  and  I 
cannot  better  do  ao  than  by  giving  the  account,  as  I  wrote  it, 
at  the  time  (ftboat  four  year*  and  a  half  ago).  The  Chinese 
cone  was  supplied  me  from  the  Society's  Garden,  Calcutta, 
and  took  upwards  of  two  months  eoming  up  by  boat;  yet  it 
was  perfectly  fresh  and  gn^en  on  it^  arnYiil,  whilst  the  other 
dcMriptiona  of  cane  had  all  diciT.  or  withered  away.  From 
the  three  hundred  canes  sent  me,  by  cutting  them  np  into 
pieces  of  two  joints  each,  1  obtained  sufficient  to  plant  out  & 
small  patch  of  ground ;  which  this  seasou  yielded  me  so 
many  canes,  tbnt  by  cntting  iheni  up  as  before,  I  was 
enaliled  to  plant  out  nbout  hie  beqaus  (four  acres)  of  land 
with  theuit  besides  i^npplying  my  neighhourti  with  a  few. 
In  its  nature  it  is  extremely  hardy  and  prolific  ;  for  during 
the  Iflit  hot  season,  it  remained  uninjured  in  every  respect, 
whilst  the  othcrg  were  all  cither  burnt  up,  or  eaten  out  of 
the  ground  by  the  white  ants.  Ab  the  raitifi  came  on,  the 
China  canes  sprung  up  wonderfully,  nmny  roots  having  no 
less  than  tuihi-y  shootfi  ;  frlilch,  by  September,  had  become 
fine  cnnes,  about  twelve  feet  iu  height,  three  inches  in  dr* 
camtiercnce,  and  witli  joints  from  six  to  eight  inches  apart* 
Theae  were  cut  in  October,  and  planted  out :  yet  although  we 
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Lad  &  toierablv  severe  ■winter,  tlie  cold  appeared  to  haT< 
Ihlle  or  no  eflect  in  cljecking  tlieir  growtli  j  wliercaa  hativ3 
CA^E!^,  phmte^  at  llie  same  Iniif!^  were  entirely  Aepf  bacIL 
For  tlicir  Gxtrt^ine  hardijieas  iu  ivJtli^liiniliu^  Iieat  and  cold, 
white  anlSn  jackals,  &c.  Sac.  1  nij&eJf  cnn  voucL  ;  and  luore- 
UYcr  1  eonsiticr  that  U  ia  a  variety  of  ciiiie  wliicli  deserves  the 
attention  of  the  £a&t  India  BUgar  planter.  Such  was  my 
opinion  cefirly  five  years  ago,  ani]  1  Lave  had  every  I'easoa 
siuee  tliat  time  to  Ih:^  sfLlisfieJ  of  ils  currectnesK. 

A  geaikman  in  Bengal^  largely  connected  viitli  sugar 
matters,  wTitlng  to  me  on  this  subject,  says.  "  You  may 
remember  that  I  wrote  to  you  aome  months  ago,  soUciling' 
information  and  advice  regarding  the  "  China  eanc''  ^hick 
yoa  gave  so  good  an  account  of,  in  the  Agr,  l/or*  Soc'chfg 
Jotirnnl;  I  have  much  pleaEure  iu  now  giving  you  the  result 
of  my  e)&penment. 

"  As  jou  fldviseJ,  T  wrote  to  the  Society  for  five  Imndred 
cane^,  whicli  arrived  <[iute  fresh.  I  tlien  cut  tlieni  up, 
allowiog  only  ONE  joint  to  each  piece,  and  plantings  them 
in  lifles,  four  feet  asundtT  each  way,  delivered  them  up  to 
tlie  same  chances  as  my  Otnheite  and  native  eancs  were 
exposed  to.  The  result  has  been  beyond  my  utmost  hopes  ; 
and  tliia  too,  after  a  reason  of  unusual  severily,  which  has 
grievously  affected  my  native  cane :  and  as  to  my  Otaheitb, 
wliBt  witU  the  hot  winds,  tlie  white  ants,  the  long  continued 
wet  weather,  and  the  detestable  jackals,  I  have  saved  but 
a  very  few;  wliiisl  nothing  seemed  to  injure  or  affect  the 
Ckiua  cane.  Did  you  ever  know  the  Otaheite  caoe-sprouta 
to  he  devoured  by  ca  ter  pillar  a  ?  I  forgot  to  put  those  de- 
predators ill  the  Ibt  of  enemies  to  the^  Ouheite  plant ; 
although  they  certainly  are  very  formidable  ones,  as  the 
pariial  destruction  of  tuany  of  my  plants  leatified.  They 
altneked  the  plaut  when  only  a  few  inchea  above  the 
ground,  from  which  many  never  recovered. 

'*!  nndcrstuDd  ihaX  If^oiGO  plants  arc  oflen  quite  de- 
stroyed iu  the  same  way,  so  perhaps  it  may  not  happen  again 
for  some  years.     This  hope  determines  me  in  trying  the 
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OUh^ite  cane  once  more;  when  if  it  does  not  succeed,  I  sbiUl 
ke^p  eniirely  lo  tlie  China  catie  :  wliioli,  by  tlie  by,  I  am 
row  extending,  as  far  na  niyjilants  will  allow  me.  J  aoi 
r1itigiiste<I  with  tbe  native  caue,  and  &balt  aoon  put  them 
aside  altogether." 

1  think  tfkose  accounts  of  the  China  cane  are  flufBcient  to 
establish  tlie  fact  of  its  beio^  a  Tariety  ^rell  Bulled  1o  India; 
althongh  I  need  not  any  that  it  is  immeagurablj  inferior  to 
the  Otflhcite,  wherever  that  cane  oaa  be  cultivated  suaeess- 
fbUy.  It  was  introduced  Into  Indu  in  1796,  and  in  1799 
was  spreading  nipiJIy  all  over  the  country.  Tl  h  now  very 
COTnnion  throughout  Bengal,  fllthough  the  natives  think  it 
a  nafive  cane,  from  its  having  been  bo  long  aniong'st  them. 
They  have  given  it  a  native  name,  which  I  quite  forget.  I 
met  it  in  several  places  and  recognised  it  at  once;  yet  I 
never  met  but  one  native  vrho  knew  it  to  be  otberwisc  than 
a  native  cane.  CerlaiMly,  its  ne^lcnlcd  niiltivaLion  during 
fifty  odd  years  in  India,  has  caused  it  to  degenerate  very 
iDUcb ;  heuce  my  adviee  to  all  persons  desirous  of  trying 
it,  "  send  to  the  Society's  Garden,  in  Calcutta,  for  it." 

It  is  a  very  small  ei^cd  cano,  being  rarciy  more  than  one 
inch,  or  one  and  a  quarter  meU  in  diameter ;  but  it  U  sweet, 
and  n>flke3  iine»  fair  sugar.  The  Chlne&e  assert  tliat  it  is 
beifer  udapteJ  for  sugar  candy  making,  than  any  other  cane. 

In  the  Straits  settleuienla  of  Penang  and  Province  Wcl- 
lesley,  Singapore  and  Malacca, — the  pnncipul  canes  are 
eight  in  number.  Of  thcse^  first  and  foremost,  [ft  **  the  Sa- 
LAi'OORB  CAKE,"  by  the  Malays  of  Province  WelJesley 
termed  "tibboo  biltong  beraboo"  (the  powdery  hark  eane\ 
but  by  the  Malays  of  Singapore  and  Malacca,  it  is  named 
*'fihboo  eappor"  (the  chalk  cane),  from  its  baring  some- 
times a  considerable  rpiantity  of  a  white  resinous  subetanee 
on  the  Atalkp  This  U  the  fi^jest  descriptti/ii  of  cane  in  the 
Sfraits    SctllcinaiU,    and    PEEBAFA    IK    THE    WHOIjB    WORLD. 

In  Province  Weltcslcy,  it  is  universally  cultivated  or  all  the 
estates,  and  h  only  known  to  (hose  planters  as  the  China 
«ane;  from  the  simple  circumatancc  of  the  Chinese  cultiva- 


14 


THB   PAI-jUiOORE   CAMK. 


tors  iTi  tlie  pTovlnce  liaving  been  in  lUe  hnbit  of  CLiltivatin^ 
it  for  years,  Lifore  any  European  embarked  io  socli  specu-. 
I&tioii^  m  tltoae  paitH. 

I  have  cut  as  manj  as  fi^e  of  tlie  lai^cr  canes  from  one: 
stool ;  each  cane  from  Icn  to  fifteen  feet  long,  without  leaTC*, 
find    Eovcn    and   a    ijfilf  inches    in    circund'crcncc,  (ronnd, 
tbe  loruer  joints)  :  each  cane  "imghed  from  17  to  25  Ibfl.l 
Tbftt  of  25  lbs.  weight,  I  kept  soma  v^ks  in  my  houee, 
and  nniubers  of  jt^uple  saw  it;  Jt  was  thirteen  and  a  half 
feet  long,  and  two  and  a  Lalf  lucbes  in  diameter :  yet  it  waa 
not  by  any  meaus   &o   largpe   a  Ciiiie   as  I  Lave  seen.     The 
place  wLcre  I  found  it  growing  was  a  newly  cleared   piece 
of  jungle  land,  whereon  a.  Malay  bad  ^*- tquatud^'  Imiit  % 
hocise,  plnuled  rice,  and  some  three  acrea  of  sugar  aajie 
around  it, 

Tlte  cane  pUnt9  liad  been  stnck  in  tbe  ground  without 
regard  to  regularity,  and  bad  received  no  kind  of  attention;' 
yel  1  counted  twcnty-fiTe  canes  of  immense  stixe,  gruwing- 
from  many  of  tbc  stools.  Tbi^  may  be  considered  a  solilarj 
instance:  but  it  is  bynomcana  the  case,  as  in  any  fair  jungle 
land,  this  cane  atlLiIns  nn  extraordinary  size  and  height; 
nnd  I  dare  To  affirm,  that  on  any  estate  in  Province 
Wellesley,  cane^  can  bt  found,  in  the  cane  piet-es,  which 
will  weigh  15  lbs,  ut  least.  It  is  very  evident,  that  the 
average  «£e,  on  an  estate  of  five  hundred  acres,  is  much 
under  tbat :  and  indeed  too  large  a  cane  id  loth  IneonTe* 
nient  and  undcsJraLle  for  9ugitr  mannfacturc. 

Tbe  Salangore  cane  is  remarkable  for  the  quantity  of 
"can?  rff:/*/' (so  termed  in  the  AV est  Indies)  whieb  is  found 
on  tbat  portion  of  the  leaf  atiached  to  the  cfine-stalk. 
Sometimes  touching  a  growing;  cane  incautiously,  1  have  Imd 
my  band  covered  with  it,  and  tliousands  penetrating  deep 
into  tiie  flesh,  caused  great  irritation  and  iLkflammalioa. 
The  Ic&ves  arc  \Gr'y  broad,  and  deeply  serrated  at  the  edges, 
with  a  considerable  droop;  they  are  some  eh  a  dea  darker  in 
oolour  than  the  Olaheite,  and  have  go  ^^ood  a  bold  on  the 
ftlalk  as  very  seldom  to  fall  oS",  when  dry,  as  some  c&nca 
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do,  but  require  to  he  tnken  off  by  hund.  They  rartoan 
Letter  tLau  auy  caues  ia  tLe  Straits;  and  I  bavu  kiionn 
them  to  yk-ld  forty  pltuls  (a  picul  is  ]33^  lb,)  of  granulnleJ, 
but  undraiucd  sugar,  per  orlong  (an  orlcn^  is  one  acre  and 
ft  third),  us  third  rattocos.  From  what  I  have  pcch,  I  tim 
disponed  1.0  think:  thai  iq  the  IV est  Indie*,  Mauritius  and 
India,  they  would  be  found  to  rattoon  Letter  than  any  other 
ome. 

Aa  *'phtitt  canes,"  I  hare  known  them  to  yield,  on  an 
arerage  of  aome  acres,  Histy-fiye  piculs  of  granulated  sugar 
per  orlong — or  6,500  lb.  per  acre.  And  1  Lave  frequcifclly 
teen  informed,  by  a  French  (^enlleman,  in  Province  \V'eI- 
teatey,  that  be  has  in  some  cauce  obtained  as  much  as 
7,200  lb.  of  sugar  per  aicre  (imdraincd) ;  from  which  he  has 
stcareil  5,S0O  lb.  uffrhipping  sugar,  well  drieil  in  the  sun. 

For  my  own  part,  I  Lave  ^ways  reckoned  as  an  average, 
3,600  ik  of  dry  sugar  to  the  acre,  as  the  return  this  t-aue 
will  give,  on  anythinfj;  Like  good  laud,  in  the  Straitft,  acoord- 
ii^toihe  present  imperfect  mode  of  expresBion  and  mauarao- 
ture-  but  considering  the  surpassing  ricbnesit  of  land,  in  iha 
^''e^t  India  islands,  Derrierar^,  a[id  Maniitinq,  I  should  not 
be  in  anyway  surprised  to  tind,  that  ii  would  there  give  even 
three  Igus  au  acrs. 

The  Salungore  cane  grows  firm  and  strong-;  stands  np- 
right  KiucU  beUer  than  the  Otaheite;  §;ives  juice  most  abun- 
dantly, which  is  sweet  and  easy  of  clarification,  boils  welJ, 
Bad  produces  a  very  fine,  fair  sugar,  of  a  hold  and  sparkling 
gX^iDH  On  the  whole,  I  like  this  rane  better  than  any 
oiber,  and  would  like  t^  have  it  tried  in  the  West  Indies 
and  Mauritius. 

It  api-eara  to  me  to  be  pectiliar  to  the  Malayan  Pcntu- 
sula,  and  is  said  to  have  abounded  more  particularly  in  the 
Jtajah  of  Salangorcs  tcrrilorj'  (between  Penan g  and 
Malacca).  A  present,  bting  cukivait'd  on  some  lilleen 
or  twenty  large  estates  iu  Province  Welleslcy,  Penang, 
it  U  of  course  obtainable  m  that  settlement  in  la^'ge 
quantities. 
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The  *'li&ltoo  lecut"  (clay  cane),  Bometimes  called  the  Ota- 
heite,  I  h&vG  already  described  ss  beloTigin<j[  to  that  rari^j'. 

The  **  tihbo9  iechor"  (or  egg  oaue)  has  long  been  deemed  to 
be  the  Oiaheite  cane  by  the  planters  of  ProTince  Wellesley  : 
bat  f^ulte  erroneocsly.  It  is  evid*?nt]y  tlie  cane  dEscnbed 
Ly  Cook  and  oiher  navigators,  as  peculiar  to  the  island  of 
Tenne,  one  of  the  Nevr  Hebrides.  (Quoting  from  tnemory) 
lie  Bays,  "Tlie  augar-canca  of  this  island,  we  remarked,  irerc 
mnch  superior  to  those  of  OtaUeJte,  being  softer,  wore  juicy, 
oleaDer»  of  a  paler,  brigliter  yellow,  aad  allogether  nrneh 
liner  and  more  luxuriant ;  but  this  superiority  in  the  eu^&r- 
ctne  ia  more  than  eounlerbilanced  by  the  great  inferiority 
of  the  bread-fniit,  ic,  produced  in  this  island,  nonipared  to 
that  of  OtaheiLe." 

I  have  seen  maaj  accounts  of  the  same  tendency  :  but  J 
had  an  cpporttmity  of  satisfying  myself  more  completely  by 
meeting  in  Singapore  the  master  of  a  abip  wE^o  had  Eovoral 
times  visited  those  islands,  end  was  nltogether  a  very  sensible 
and  observant  man.  He  said  that  himself  and  his  ofHccrA 
bad  taki?n  particular  notice  of  the  extremely  clean  and  hrfgbt 
appeiiraace  of  the  TanittE  cane,  in  comparison  with  that  of 
Otahcitc;  and  that  on  his  arrival  at  Sin^pore,  hh  Dabasli 
(a  native  who  supplies  the  shipping-  vrhilat  Ja  harhourl  had 
come  oS  to  the  ship  witli  a  basket  of  fruiti  amongst  which 
wen  «ome  pieces  of  sugar  cane,  which  they  all  immediately 
recogni^(id  as  the  cane  of  Taunw,  but  which  the  Dabash  told 
them  was  called  in  Singapore  llie  egg  cane.  He  further 
identified  the  *'  tibboo  leeut*'  as  the  genuiue  Otabeite  cane; 
and  ^aid  that  every  man  on  board  his  ship  could  go 
into  any  Chinaman's  garden  and  point  out  to  me,  without 
hesitation,  the  two  different  canesl  I  also  discovered  that 
this  variety  was  introduced  into  Manilla  many  years  ago, 
and  from  thenco  found  its  way  to  Singapore,  where  it  is 
eitentiively  cultivated  by  the  Chinese  for  sale  in  the  markets; 
&»  It  is  in  great  request  for  eating.  In  Mze  it  is  fully  equal 
to  the  Otnheite,  whilst  it  is  so  exceedingly  clean  and  beaa- 
tifal,  that  it  surpasses  all  other  canes  in  appearance. 
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Ic  hoA  many  very  singular  pej^uliaritles,  urhioh  no  ore  can 
OTcrltMk  or  forget.  A|»nrl  from  its  extrctoe  oleaniiGSS  hhiJ 
prcity  appcdraiii'e,  it  is  remHrkable  fur  ibe  alEn<»t  entire 
absence  of  tatte^itcht — smootLacBa  of  le&f^  tbo  cunous 
manner  in  which  it  bulges  out  bttweeu  the  joint*  (which  bus 
obtained  for  it  the  name  of  tho  egg  cane,  from  tha  Mnlays, 
who  aay  that  it  bulges  out  in  the  i'ona  of  an  e^g) ;  the  pccu- 
liiiHty  of  shedding  its  leaves  as  they  bceoioo  dry  ;  its  delicate 
struoiure,  which  causes  it  to  fall  oTcr,  And  very,  *pry 
froquently  to  break  short  otT;  and  tlie  Urf[;e  she  of  the 
eyes  or  buds  (along  the  milk),  which  are  uimsnally  de- 
veloped,  and  mort?  reudity  burst  furih  ihan  in  tiny  other  cime 
I  know. 

!l  Is  very  proliHr,  ^nd  with  thf-  ex<!ejition  of  the  China 
camct  I  know  do  other  ihat  cau  he  so  quickly  prcpa^tcd;  o^ 
every  eye  shoots  forth  most  FJgorously,  und  each  stool  hus 
generally  from  five  to  tijleen  canes  growing  from  it. 

It  produces  us  muob  (if  not  more]  juice,  of  rich  qualilj",  as 
any  eane  growinp;;  which  can  be  oonrertcd  into  fine^  fair 
BDgar,  of  a  good,  strong,  sparkling  grain.  But  with  so 
many  pornts  to  recoiuuicuil  ir,  still  there  are,  undeniuhly, 
some  very  serious,  and,  I  fear  fatal  objaetioiia  to  it,  aa  a 
cane  for  the  Augar  pknter.  Its  tender  nature,  liability  to  fall 
t>Ter«  hrenk,  and  thereby  be  entirely  Jt^&troyed,  could  oijly 
be  obriated  hy  lU  being  pluiiLed,  perIiupT<^  on  lands  securely 
sheltered  from  wind,  and  which  also  are  neither  to^  damp 
iLor  loo  rieh. 

1  }iave  oilen  seen  such  places:  for  instance,  what  we 
U-rm  ill  Jamaica,  bt>ttmt3t  or  land  lying  between  hills; 
fVrhich  bottoms  are  generiilly  ^ufiiejenlty  rich  for  ihi9 
Icscription  of  cane,  wJLlioiit  being  too  much  so-  JJtit  many 
placeji  poubl  no  ilouht  be  found  udmirably  suited^  wheru 
it  would  he  well  protected,  aud  yet  hfive  abundance  of  sun, 
vrbieh  it  much  re4ULies;  otherwise  its  juice  is  liablt- 
to  become  waterj'  and  mucilaginous :  whereas,  on  the  con- 
trary*, if  it  has  a  ioxt  soil  and  abundance  of  snualiiucj  uo 
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juice  cnn  be  cleaner,    and   none    more   rich  in  sacoLarinaJ 
matter. 

Sgme  es|ierimeDfs  are  now  join^  on  witli  Hiis  pane  on  twol 
estates;  one  of  which  has  fifty  nereis  growing,  wliii^li  \t11[  sooa 
be  ready  for  the  mill.  As  far  ae  they  hfive  ret  hecn  tried^] 
they  hare,  notwithstarnJlng  their  falliii:;  and  hrcnldng\ 
yidded  very  fair  retarns :  but  the  Chinese  coiitraetiug 
oLtlCivators  do  not  like  thciQ. 

I  have  nlrj^ady  described  the  Batnvia,  China,  red,  and  one] 
hiact  cane,  found  in  the  Straits,  and  have,  consorjnenilyjj 
only  one  more  to  notice.     This,  too,  is  called  '*  Tibboo  eiam,' 
hut  also  hi(s  an  affix,  distinctive  of  its  jiarticuhir  charartpr,! 
Thns  the  Malay*,  lenn  it,  "  TibhotJ  etain,  ohair  or  '•  Blacki 
medicine  canc,^'  from  an  idea  that  in  certain  diaenses  it  is 
verj'  sovereign  panacen.     A\lint  these  lijglily  esteemed  pr< 
pcrties  are,  I  have  altogether  forgotten:  but  these  plant©] 
are  frcqutntly  found  growing  in  the  gardens  cf  Malflya^ 
they  may  be  at  hand  in  case  of  need.     It  is  a  sinall,  bat  eleaa] 
and  pretty  cane^  of  a  rich   purple  colour ;  which  eolonr   il 
imiMHs  lo  the  hands  and  lips  of  those  who  eat  of  it-  1  wni 
surprised  lo  sec  how  it  stained  our  hands  and  fac^e^* ;  having] 
never   seen   such  a  thing  before.      One  other  great   p<?cu- 
liarity  Is  the  heantiful  tint  of  the  leaves,  ^hich  in  some  (v< 
young)  19  of  a  delicate  pink,  griidually  darkening  (jn  thos< 
elder)  lo   a   fine  purple,  mingling  harmoniously  with  tin 
green  ground  of  the  leaves,  and  altog-cthcr  forming  a  t&i 
uncommon  nnd  highly  picaeing  fohage. 

From  what  has  been  said,  it  must  bs  evident  that  tbi 
Olahoite  and  Salangore  varieties  ara  the  two  most  valoabh 
canes  we  know  of.  It  will  also  he  sj^en  that  there  are, 
neverthfl^^s,  others  which,  in  certain  localities,  aud  undei 
peeidinr  circumstances,  beeome  of  very  great  im|Jortaneej 
sind  bii^hly  deserving  of  attention.  AH  this  nill  be  rend( 
more  etriking  as  I  proceed;  I  shall  therefore  only  add,  thj 
the  judicious  selection  of  a  variety  of  cane  for  planting  xt 
of  immense  importance;  as  it  is  not  more  expensive 
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troublesome  to  cnltlvate  a  superior  cane,  which  will  give 
large  and  remnnera^Dg  returns,  than  it  h  to  cultivate  an 
inferior  kind,  which  will  lead  only  to  disappointment  and 
loss.  Nor  do  I  think  that  any  estate  should  have  only  one 
description  of  cane:  it  is  advisable  always  to  have  two,  or 
even  three ;  one  of  which  might  be  cultivated  generally. 
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CHAPTER  II. 

THE    St'OXR   CANE    PLANT: — INFUJEWCK    OF    BOIL,   CLlMATPj 

AND    SEASONS. 


Thk  fJTTgar  cane  {Siiec?itirijiiio\  offif^itiarum)  c]issed  iti  botanj 
U£  bciiJg  a  g^niis  of  the  7riandria  d/gyifin,  \a  a  glgaiitlc 
member  of  tLe  Gramifiea  tribe;  and,  in  all  ita  cbararters,  ia 
indubitnblj  one  of  the  moat  important  plants  afforded  us  by 
a  bountiful  Providence,  One  of  its  products,  sugar,  is  so 
extensively  used,  and  is  in  every  wny  sucli  a  blessing  to 
raankind,  that  every  exertion  should  be  nmde  to  supply  it  to 
our  poorer  fellow- creatures  at  as  cheap  a  rate  as  possible. 

It  is  used  in  every  possible  way :  for  Bweetenirg  and  rendor- 
hig  palatable  nin7iberl9S4  disbea  and  liquids,  and  in  making 
syrups  which  sweeten,  thicken,  and  preserve  the  vegetnhle 
jinc&i  that  are  made  use  of  in  medicine.  Fruits  are  boiled  in 
syriip,  and  kept  nnder  llie  name  of  preserves,  or  sent  on 
voyages  to  all  parts  of  the  known  world.  It  is  a  well-ascer- 
tained fact  that  man  can  not  only  cxiat^  but  absolutely 
become  stout  and  healthy,  on  sagar  and  water  alone.  This 
vas  evidenced  by  the  c^rew  of  a  ship  brinpng  home  a  carajo 
of  sugar:  ehe  encountered  sundry  disasters,  wliieh,  log;tither 
with  calmS|  delayed  her  so  long  on  her  voyage,  lliat  all  her 
provisions  were  eonsnmed,  and  the  erew  were  obliged  to 
have  n^ourae  to  tlie  sugar  ou  Ixiard  ;  this  iinl  only  sus- 
tained the  men,  but  ai^tiially  quite  cured  them  of  the  scurvy, 
which  had  made  sad  havoc  amongst  the  crew  previous  to  their 
being  reduced  to  this^  their  last  and  most  providential  re- 
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source:  tmpjX>rte(]  by  thi.s  ngreeable  alinieat.  ihey  reaped 
tliclr  ]ic)rt  i[i  safc'tj,*  TEiJs  is  by  ns  nietLii«  n  solitary  in- 
stance of  tke  antiscorbutjc  properties  of  sugar;  ivliilst  its 
DQtritious  flod  futteciin^r  qualities  are  abuiidanllj  sbown  on 
every  ?*ugrvr  estate  in  the  ivorld;  bowercr,  as  this  ailiaits  of 
DO  doubt,  I  noed  not  dwU  on  so  clear  a  fact,  S^gar  b  also 
an  ejccdlent  antiseptic,  much  more  powerful  than  even  sci- 
salt ;  whilst,  a^n,  it  is  reeoiti  in  ended  by  Orfila,  us  an  anti- 
dote to  [he  poison  ofTordigris  and  oxide  uf  copper, 

Tfor  are  its  ndmtrable  qiialitie^i  ap[irec:iated  by  mankind 
nlone ;  for  the  very  beasts  of  the  6eltJ,  llie  birds  of  tbealr,  and 
num(?rot7-<^  rcplilcs  and  flics,  delight  in  its  Bwectueas  and 
fatten  uuder  its  inBuence. 

A  nioat  absurd  and  vulgar  prejudice  once  prevailed 
against  tho  use  of  c^a^'  in  any  ijnuntity:  it  was  Buid  to  be 
unwliolesome,  to  breed  worms  in  the  stomacb,  io  injure 
the  tcetli,  to  cause  naofioa,  &c,  kc;  whereas  undoubted  ex- 
perience bos  denionstraled  that  it*  effects  ai'e  diametrically 
opposite  to  all  this;  us  notlung-  can  be  more  who^e&omep 
more  de^trirrllve  to  worui?^,  less  injurious  to  the  teeth,  or 
le«s  <:a]i!LdaL<:tl  to  produce  nausea-  Wlienevcr  nausea  Is 
|>Todueed^  it  invarijibly  arises,  not  from  the  sugar,  but  ironi 
the  tile  trash  mixed  np  with  it  under  the  general  name  of 
aweelTueats  or  augar-plunis.  Should  any  one  doubt  this 
latu-r  foct,  an  analysis  of  these  articlc^T  takea  from  any  eon- 
fecUoner's  shop^  wdi  readily  prove  it, 

A'S  a  primary  principle^  we  desire  to  obtain  year  after 
year,  fi-om  a  given  quantity  of  land,  the  largest  possible 
unoiiikt  of  first  quality  sugar,  at  the  loast  po«;sibIe  eipeiidi- 
ture  of  tiuitr,  Inbonr^  and  money.  Such  results  ean  only  be 
Uoped  for  wjjsn  the  cimes  to  be  inanulaetured  are  brought 
to  the  mill  in  as  perfect  a  slate  as  the  cane  plant  can 
arrive  at,  when  the  manufacturing  apparatus  is  on  iha 
tuost  approved  prineiples,  and  wheu  the  process  of  manu^ 
tvwLiire  is  skilfully,  seicntiticnlly,  economically,  and  elcanly 
ooudutjted  in  all  iis  branches. 
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We  see,  then,  tliat  success  depends  on  three  dislincl  wr- 

cuiiistances  operating  in  iinieon  ;  failure  in  one  nf  wliich  wiU 
certaiuly  cause  a.  decided  loss  more  or  less  :  ijerbnps  so  con- 
siderable as  lo  stamp  the  whole  affair  aa  a  Tain  attt-mpt. 

The  first  of  these  circumalanccs,  therefore,  requirea  that  I 
shoulil  shew  the  pcculisir  orgnniziilion  of  tho  cane  plant,  and 
the  conditbns  under  which  the  taccharinG  or  cry st alii lable 
prineiple  s  eUhoralpiI  and  seereied  in  the  greatest  abund- 
ance. Tiie  T  aria  lions  indiciited  by  tJie  sa  ire  barometer, 
together  with  the  disappointments  continually  expressed 
by  plnnters  in  re^^ard  to  caae  juice,  prove  hoxv  liltlc  thift 
subject  b  un*Jer6tood  by  the  planting  body,  and  how  highly 
necessary  it  19  for  them  to  attend  to  00  itnportaDt  a  eousi- 
dcration. 

When  wc  reflect  that  cane  juice  has  been  known  to 
sho^  twelve  degrees*  by  Beauna^'s  aaccharo meter,  and  yet 
very  frequently  arrivea  in  the  boiling-house  at  six  dcgrcefi 
only,  and  very  rarely  indeed^  higher  than  (.'ighl  or  ten  de- 
grees, we  Ditist  be  struck  at  the  eiiorinous  1o*ih  sustained  b^ 
the  planter. 

Bat  lo  go  further,  I  do  not  think  it  has  yet  been  nscer* 
tained  in  any  satisfactory  manner,  what  degree  of  ricliness 
cane  juice  can  be  brought  to  by  a  rational  system  of  culti- 
vation: 20  per  cent,  may  be  its  masimum;  but  I  am  in- 
clined to  think  not. 

What  Mr,  Crawford  Bays  of  average  cane  juice  (in  Java) 
yielding  25  per  cent,  of  sugar,  is,  without  question,  a  most 
palpable  absurdity  j  as  I  will  show  hereafler :  besides,  I  have 
clearly  ascertained  (on  authority  of  the  best)  thai  14  per 
cenL  is  there  eonsidered  high ;  the  average  being  only  10  pep 
oent.  However,  leaving  this  poit^t  to  be  discussL'd  here* 
after,  I  believe  enougfi  lias  been  said  to  prove  how  impe- 
ralivcly  an  improvement  is  demanded  in  our  system  of  cul- 
tivation ;  and  I  would  earnestly  desire  the  attention  of  tho 
planting  body  to  the  remarks  1  am  about  to  make  on  the 
Bubjoet. 

*  Twdw  df^^cft  BcALia^j  luiUi^iilei  fully  31  per  CEiiL<  of  pure  tvgHTt 


I 
4 


• 


VEdETAQLC  ECOXOUY  OF  TES  CANS  riAKT. 


23 


It  must  be  very  a|)pjLi^>nt  t^  evt-ry  oiii?^  ibe  ^eat  influenf^e 
vhleli  pnrticulur  soils,  i^limate,  and  seasons  exerdsc  tm  lliu 
grofl'Ui  and  (levelnpuieutofao  seusitLvc  a  plaut  as  the  su^r 
Ciuie;  and  it  necos&arjl)'  foUowe,  lliat  the  more  pcrft-ti  oar 
kaonledi^c-  cf  tlic  uaturc  of  mch  iutlueTJces^  the  ^it^ater 
ns^iii-ancf!  liai'c  we  of  tUe  success  of  our  operiilioiis, 

1  will  proceed, iliei-cfore,  to  dcmonetrat*?  ibo  causes  whicli 
mnterLnlty  afTect  tite  i^rowdi  of  the  vauOj  iu  pro|jcr  ^eveii^p- 
tneiit,  Bud  the  elahorsiian  of  itsjutces. 

To  rpuilpr  this  i:jore  clear,  it  is  requisite  ibai  I  should 
glarjcc  at  the  veget&hle  ecouuiuy  of  the  plant,  Ua  i^tnLclnve, 
AJid  the  mode  iu  tvhtch  it  extracts  aubatanccs  fonoing  sa|j 
from  the  boU,  by  meaoa  of  it:^  roots  ;  also,  at  the  manner  in 
which  this  sap  circulates,  iiud  Is  tratiatbrmcil  by  the  at^tion 
of  the  Icavt^  anU  other  grcQU  parts  into  iioumhiucnt  bchtting 
the  pknt,  and  the  peculiar  circumstances  under  whicli  the 
Mccharioe  or  crystallizabJe  luattc^r  is  deposited  ia  the  cells, 
in  the  great^^t  abLiud^ncc^  In  chicidathig  the^^e  points,  I 
wUh  It  to  he  dhttiactly  understood  that  I  avail  myself  of  the 
ophjions  of  the  ujo»t  emnieut  uilters  on  on^^aiiic  dieiuUtr}', 
&C-,  (&ucL  iSA  lAt^bi^j  Raspail,  find  uthers)  ^ith  t^hicli  I  ea- 
tir4.-ly  u^^rce;  as  I  shall  eudeavour  to  ablireviale  aud  simplify 
tbuu,  to  auit  the  character  of  this  work,  vrithoat  making  & 
constant  repetition  of  tlieir  names. 

Every  planter  knows  that  the  cane  plant  is  propagated  by 
cuttings  from  the  cane  itself;  which  are  usually  the  fcv 
upper  joints  4>f  the  plaut  nearest  the  leaver,  commonly 
dflii|3^ted  "the  cane  top/'  But  fiometimi^  ihif  whole  cune 
U  cut  up  in  pieces,  and  planted  out;  as  every  part  having 
a  jK^rfecl  eye  or  kid  will  spring  forth  a  plant. 

The  ejine-eulting  which  is  us«*d  for  plantiriir  may  be 
either  one.  tw'o.  or  njori?  joints  of  the  caue  itj^elf,  taken  from 
jiuy  part  of  the  ciine  ^tdk ;  a,s  each  joint  posscssei^  one 
eyo  or  bud.  On  hmg  plantcdi  these  eyca  shoot  forth; 
and  at  the  same  time  a  number  of  roots  are  ttirown  out 
uround  the  whole  circlo  of  oach  joint,  which  serve  to 
«upply  the    young   plants  with  BUstenance  until  they  are 
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fttifficieotly  advanced  to  throw  out  roots  of  their  own.  (See 
plate  1,  Jigure  L) 

It  appears  tliat,  by  depriving  the  aifje-calttng-  of  theae  rootA, 
the  young  sboots  will  <;ontifinG  growing  for  some  time,  and 
then  die  away  before  thcv  have  hecomcstrorg  enough  to  forot 
root5  of  iheir  own.  For  experiment,  place  some  pieces  of 
^are  amoBgat  mouldy  fitntw,  ma.  moUt  and  hot  pla^^r?,  and  in 
R  fecT  day»  delicate  roots  vill  appear  in  abundance  from  the 
joints^  cut  off  these  fibres  neatly  with  a  ]j*?Mkuire  when  they 
are  about  an  inch  and  a  half,  or  tno  inches  loog.  taking  care 
DOt  to  shake  or  remove  the  pieces  uf  cane :  watch  if  further 
roots  appear,  and  if  so»  cut  off  the  fibres,  as  before*  Dunng 
this  time  the  buds  will  have  sprung  forth  and  be  growing 
fasf. :  but  it  will  be  observed  that,  in  the  course  of  a  fev^days 
ftt>.er  the  roots  arc  removed,  the  shoots  begin  gradually  to 
triilLer  away,  and  will  finally  die ;  notwithstanding  all  the  care 
they  mny  in  other  respects  reeeive,  This  goes  to  show,  that, 
although  the  pieces  of  caue  which  are  planted  abound  in 
sugar,  gtuted,  mucilage,  &c.,  Jcc-,  yet  these  alone  cannot 
Bupjiort  the  young  shouts;  which  also  require  the  absolute 
presence  of  roots^  to  supply,  hy  their  peculiar  action,  that 
kind  of  sap  which  I  shall  eoU  ^'ascending  eap;"  being  a 
eatery  solution  of  earthy  salts*  Now,  in  the  cane,  this  sap 
is  supplied  by  the  roots  emanating  from  the  pieec  of  cane 
planted,  until  the  young  sprouts  or  shoots  become  furnished 
iTiib  perfect  roots  of  their  own ;  when  the  parent  piece  dies 
away  and  gradually  decays.  (See  fig,  9,  plate  1.)  The 
sprouting  of  the  eye,  therefore,  i§  simultaneous  with  the 
formatioo'  of  rovU  ;  and  both  irtimhined,  constitute  the  effort 
made  by  Lhi*  cane  to  reproduce  itself. 

With  the  formation  of  a  leaf  or  leaves,  a  new  action  com- 
loences  (it  may  be  termed  a  transformation  of  organic  sub- 
stances), by  which  that  watery  solution  of  earthy  salts  eon- 
fllilulingthe  ascending  sap  ia  first  transmitted  from  the  roots 
to  the  leavesj  where  it  undergoes  an  elaJjoration  which  changea 
its  character.  The  functions  of  leaves  and  other  green  parts 
of  plants  are  lo  absorb  carbonic  acid,  and  by  the  aid  of  solar 
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PjauKi  1. 

At  ti  tho  cmne-lopt  or  cme-enttinf,  pluitaL 

B,  B,  B,  Bt  uv  tin  y^ung  nhoots  ipnuglti^  fnm  the  jointo. 

C,  C,  C,  C,  are  Uxe  roota,  from  the  jomti,  lappljing  noDiUhment  to  the  pUnti. 

D,  D,  D,  Jy,  ue  the  jointoT  from  which  the  ahooti  qning  and  the  roots  emHute. 

Fionu  2. 

A,  1*  tha  cu&B-top, 

B,  B|B,  B,  we  the  jonng  caiK-pUntfl,  epridgiag  fnim  the  joint*,  D,  D,  D,  D. 

C,  C,  C,  C,  u«  the  ramnuiti  of  the  old  nwte  ihown  u  C,  C,  C,  C,  in  Hpin  1, 

Bf  E,  E,  E,  ire  the  fowig  nntt  tfarom  ont  bj  the  fonng  cwe-pluiti  thsnuelTMf 
and  thdr  snppott  Independeot  of  the  cue-top^  A^  which  now  dcofL 

F,  P,  P,  F,  are  the  Toong  buds,  or  "  tjUBj'*  formed  on  the  jt^te  of  the  Tonng 
duet,  and  iptiiigiaE  forth  into  plantc. 
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liglit  nnA  mo'tstuTc  to  appropnntc  its  rarhon :  bcncc  they 
ar«  cftJltnl  "  organs  of  a&sliuUation/'  On  ibc  tir^  fornifttioii 
of  (be  1eaT€£,  thc>se  funt'tions  FomiuGrtf^f.'^ :  tlicy  arc  at  first 
laoTC  partt€iilarly  employ ed  in  tLeir  owd  developTuent;  after- 
iTHrda  m  tJie  formation  nf  woody  fibre  xnA  othf^r  ^nfislances 
ncrcsearj  for  the  general  purposes  of  the  plant. 

HaTm^  already  uieutzoced  the  sap — whidt  I  liare  design 
oateJ  the  furendiDg  sap  in  contmdistinf^tion  to  the  t/csccndlng 
sap, — it  is  Letter  to  di&cufis  the  important  Buhjeci  of  its 
circiiIaLion  and  chcinical  trausrormatioiia  at  oncc^  than  to 
defer  il  longer.  It  is  of  coarse  obvious  that  the  roots  are 
immediatelr  eonncctcd  with  the  sitp  vessels,  which  receive 
and  transmit  tbo  sap  throughout  the  whole  plant:  but  this 
is  not  all;  for  the  sap  vessels  are  of  two  <r]asse$,  vh.,  tlie 
a^eending  sap  vessels,  and  llie  desf-eudiug  sap  veSHt^Is;  both 
conimaDicatij^g  with  the  variotis  organs  of  as&linilittinn. 
The  cirtulation  fs  also  of  two  chanicteni:  tlie  fii'^U  that 
which  is  termed  celluljir,  and  tlie  second,  that  dejioiuinated 
vascular.  The  cellular  circTilation  is  that  which  occurs  within 
Ibe  eells,  and  presents  the  appearauce  of  two  contignona 
but  unmixed  currents  running  in  oppositu  directions;  the 
vascular  drculatiun,  on  the  other  haiid^  is  thai  whidi  occurs 
in  the  vascular  network,  and  exhibits  only  one  continuous 
current  in  every  part  of  the  tubular  vessels.  Tho  well- 
esiabli^hed  fact  of  the  power  possessed  by  vegetable  nieni- 
braueSr  of  aspiring  and  expiring  surrounding  llqitidst 
explains  the  meaTis  whereby  Bucli  circulation  is  kept  up. 
The  root*,  then,  supply  a  watery  solution  of  earthy  salts  for 
sAp  not  tending  to  organize)  to  the  sap-vessels;  through 
which  it  ascends,  and  is  ditfnsed  even  to  the  very  extremity 
of  the  leaves;  whence  it  rctiirBs  [transformed  into  a  sap 
tending  to  organize)  through  the  descending  sap-vessels  again 
to  the  roots. 

lu  this  progress  titrough  the  plant,  the  sap  is  drawn  into 
the  different  orgnns  in  succession;  the  desirable  jrarts  are 
Ksimilated,  other  jrarts  are  rejeeied  and  pass  on  :  until,  at 
length^  tbo^e  which  remain  unujjpropriated,  reaeb  the 
rcoU,  And  are  voided  as  excrement. 


3d 
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We  here  find  ihe  roots  perForming  two  distinct  fuiictiona; 
viz.,  the  collection  and  transmission  of  nutrinjent,  and  tlie 
diEcbargc  of  cxcrenicuL  To  L'liabJc  tliem  to  perf<>rm  these 
importiini  duties,  they  are  found  to  poesess  powerful  or;j;a3ia 
of  fispir^tii^Q,  hy  wliiizh  they  suck  iu  those  aqueous  soLuti<>n8 
which  Goiistitfite  the  ascending  sik\>;  and  also  other  organs, 
by  means  uf  whJdi  they  eipire  lliose  suhsl^iuvs  which, 
m^fiuitublB  or  odierwisu'.  \m\e  been  rejc-cLed  hy  the  various 
or^iL^  of  ai^&iiuilatlGu  through  which  lliey  h^ive  [lai^^;^. 

Most  people  huvc  remarked  the  e:£trtme  Lcnacily  wilb 
which  some  roots  idiug  to  rocka,  stones,  pieces  of  gravel, 
sand,  hone,  Tvood,  or  otber  substances ;  and  the  roots  of  the 
eanc  pUnt,  amongst  others,  will  be  found  adhenn^  to  niinate 
fi^gmenta  of  gravel,  sand,  wood,  iCn,  kc.  (forming  soil)  ia] 
the  sume  m^itiner :  yet  I  may  vonture  to  say,  that  nmeteea 
persons  out  of  twenty  do  not  consider  that  sudf  adhesion  is 
caused  bv  auction ;   or  m  other  words  by  t[\e  ppwerful  aspw' 
rations   of  the   roots,   whifh    ah^ric    produces   that   snctiiin.j 
Such  is,  in  reality,  the  case,  hoivevcr;  and  the  fiict  serifee  to] 
ahov^  ua,  in  a  forcible  manner,  the  wonderful  power  cxerit 
by  these  or^anti  of  aapinition.     Endued  with  this  faeulty,' 
the  roots  can  only  extract  nutriment  from  the  eoil  ihrougll' 
the  medium  of  water;  which  renders  soluble  the  oon^jtituenl 
whereof  the   soil   h  composed.     It  h  obvioiis  how   muct^| 
must  depend,  in  enltivation,  not  only  on  the  richness  of  thaj 
soil,    but  on  the  supply  of  water  which  U  afforded    thai 
plant ;   as,  without  an  ample  allowance  of  this  os^iential,  fl 
richness  cannot  become  aoluble  In  sufRcient  uliundauce,  rjA\ 
consequently  the  plant  h  more  or  lesa  pinched  for  want 
nutriment.     It,   however,   often   occurs   that  the   supplj   ol 
water   is  too  great :   this  has  a  tendency  to  do  injury  to 
sugar  cauc,  at  particular  periods;   inosmneh  na  the 
may  be  required  for  sugar  manufacture  when  lis  juices 
trom  this  cause  too  aqueous. 

The  nature  of  the  Boilj  also,  must  greatly  affect  the  qufilil 
of  the  sap ;  and    iaflueneL%   both   In   i|uantJty  and  qualityi 
the  sugar  produced  bj  the  plant:  however,  this  consii 
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rfttioa   more  properly  bclonga   to  another  branch  of  the 
subject, 

I  huTe  thuG  bricHy  describsd  tho  functions  cftho  roots, 
mid  explained  that  "the  aflcending  sap,"  or  "sup  not 
tefiJInS  lo  orgatiiae,"  is  transniilttU  to  llio  Jeaves,  and  other 
piirl^  of  tliP.  [ilnnt,  mill  iiiitlcrgof-^  ;ii]  t^lahorjition  l>y  whirh  it 
15  transformed  iitTo  a  "t^p  tending  to  organize/'  I  Hill 
no^T  therefore,  tuueL  on  the  uiunner  in  wbidi  tliU  transfer- 
itinii  la  effected. 

Within  the  tropics,  the  twenty-ibur  boUrs  may  be  said  to 
equ^lHy  divided  into  twelve   liours  of  ,day  nnd  twelrc 
Ikours  of  ni^bt ;   consequently  the  leaves,  and  otiicr  green 
of  the  cane,  inhalo  carbonic  aeid  and  exhale  oxygen 
innj^  twelve  hours  of  duyUi^bt ;  whilst  dimn|;  tuelve  Itoiirs 
iiight  tli<?y  inliale  osygen  and  exbitle  carbonic  acid- 
lAVliiUt  light  is  present,  eArbnnic  aetd  i^  absorb^,  and  its 
**«rboa  nppiojiriated :  but,  in   the  absence  of  light,  the  pro- 
ti^  nr^s^jiuilatiuo  IS  arrested ;   bei:aiuc!   the  carbonic  aold  ia 
longer  decomposed,  but  ia  dissolved  In  the  jnices  vrhioh 
■yadf  ell  parts  of  the  pbmt,  and  escapes  every  moment 
mgli  the  leav'<w,  i;a.     But  whilst  daybgbt  i^  so  necessary 
tills  respect,  it  U  alao  equally  necessary  to  the  flssimila- 
m  of  hydrogen.     Now^  hydroj^'cn  is  received  by  the  plant 
the  form  of  water;  whieh,  by  the  nid  of  light,  it  deccun- 
emitting  iis  oxygen  and  approprinting  its  hydrogen, 
•ahi,    o\y*.^eu    ia    necessary    to    ihe    plant ;    llicrerore    we 
d,   that   whiidt    the  plant    is   absorbing    water    by   the 
t^  and  carbonic  aciU  by  the  leaves,  and  by  the  aid  of 
;ht,  decomposing  both,  ttiil   the  oxygen  separated  from 
^ch  is  not  wholly  exhnled  ;  bet  a  portion  fiiitiici^fnt  for  iCa 
rpose&T  is  retained  and  appropriatedi  as  uro  the  hjdro- 
"gfen  find  carbon. 

We  can  in)Hgine  how  large  an  amount  of  oxygen  is  set 
free  by  piaiil^s  when  we  consider  the  f|uantity  of  water  and 
cRrlKiinc  ivcit]  absorbed  by  their  different  parts:  die  rooia, 
inatancef  tn  a  moist  soil,  are  constantly  trani^mitting  an 
idanceof  watery  sap;  which  water,  being  Uecompused, 
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sets  free  the  oxygtn  contnined.     Wilh  the  cfl.rbonic  ncid  lib^ 
sorbod,  the  ^ame  ovolution  onsucs  on  its  deconipositiOD* 

The  quttfiliEy  of  oxjgen  thus  sDp^liod  to  the  Btmoephere 
is  rfflitly  mucK  gn^t^r  than'thc  amount  derived  from  it; 
nkhcu^fi  the  plant  absorbs  oxygen  from  iho  atmosphere  at 
ni^ht,  The  d€cou\\»ysilHin  of  cjirbon'm  ticid  in  un  sooner 
iirre^ted  hy  want  of  liglit,  tliiiii  a  true  cheuiical  process 
coiuuieiKTes ;  In  con^quent'e  of  thu  action  of  the  oajgen  id 
the  air  upon  the  organic  subetancea  composing  the  teaveftt 
Sec.  oi'  the  pIiLot. 

Thia  brief  and  simple  explanation,  I  think  renders  it  clear, 
thiit  \i  is  through  the  dL-eompo^tion  of  water  aod  irarbonic 
oeidj  thai  hydrogeu,  carbon,  and  oxygen*  are  obtained  by 
the  plant ;  these  starving  to  constitute  the  descending  aap — 
"  jt  ^ap  tending  fo  organize." 

Attached  to  each  joint  of  the  e^ne  plant,  !s  onefeKT  whose 
peculiar  office  \l  la  to  supply  etaboratttl  sap  (or  sap  eooj- 
prbed  of  earthy  aaEts,  nitrogen,  &c,  blended  with  carbon, 
oxyt-en,  and  hydrogen)  lo  the  varions  cellular  and  vascular 
organs  existing;  in  tbj&t  joint;  it  therefore  follows,  as  a 
matter  of  course,  that  if  the  joint  be  deprivi.-'d  of  its  leaf 
before  this  baa  con^pleted  its  functions,  considerable  lo^  and 
injury  mun  accrue  lo  it;  Jnasniuch  as  the  joint  is  then  re- 
duced to  a  dependence  on  the  nutriineiit  it^  organs  can 
derive  from  the  already  exhausted  aap  descending  from  the 
joint  immediately  above  it-  TIence  we  find  that  by  depriT- 
ing  a  joint  of  lU  lenf,  that  joint  is  never  fully  deTeio[>ed,  but 
becomes  contracted  and  imperfect.  Here  we  sec  the  ne- 
cessity of  allowing  the  leaves  to  remain  on  the  plant  mttiJ 
they  have  performed  their  office;  when  the  chemical  in- 
fiuence  of  the  oxygen  of  the  air  produces  a  change  in  tbcu 
colour,  and  shews  that  they  may  be  removed  with  safety. 

Planters  are  very  much  in  the  habir  of  pl&nting  cAues  too 

<rIosely  together;    which   again    leaJs  them   on  to   '*lrash" 

those  canes  too  heavily:  id  eti,  to  strip  off  by  hand  the  lenves 

of  (he  cane  plant,  in  order  to  allow  air  and  light  to  penetrate. 

■  TbiA  iHltfr  ako  by  BiniplB  MlJMiptiVh  duiing  dirkiicv. 
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Hdcb  mtdfigcDce,  mrdj,  is  iMt  required  to  convrooe  oo* 
tKftt  Mok  ■  pT«cCm  i«  «rroa«<Hia;  hekI,  indeed,  pregntat 
with  ml  coBaeqtKftecs-  Onlj  faD<T  rieb  Und  pUiitod 
wiUi  OHM  in  rows  bat  three  or  four  feet  jipHrt,  wliKh  gfow 
vp  60  dose  Asd  tanglecl  llut  a  penon  cuiiiut  walk,  faetwren 
ibe  mws  vkhoat  g^^^t  difficultj,  and  are  mi  dense  ibat  no 
TMj  ot  tfglit  pan  jieoetrftte :  iLem  consder  Uie  cour»cf  pui^ 
Bocd  by  tbe  pUaler:  he  mentis  in  Ubovtrers,  once,  inioCt 
tbrm,  irrtb  ordera  to  "  irtah  liearilr  /'  or  id  other  wonds^  to 
strip  off,  not  Oflly  erwy  dnr  kaf,  btit  iil*o  every  green  leaf— 
except  jost  tbc  fow  top  mcs— «o  that  the  oiLseraMiJ  caaca  are 
left  in  vFofnl  plight — naked  ftnd  vreicbod  in  appearance, 
«kl  rendered  cjiiite  incapable  of  perfectly  deve^ptng  ^veral 
joints  iQ  eaeh  eaoe. 

Surplv  oar  luielligpni  planters  vlll  no  longer  put^ue  such 
an  irraiioaat  ooureef  If  thej  reBect  on  ibe  sJmplt'  ibou^h 
ttcce^sary  requireniimts  of  the  plant  to  be  cultlvaicd,  they 
wUl  find  that  eoonomj  of  time.  Labour,  and  mooe)-.  and 
increased  qnantitj  and  quaUtf  of  prodace,  wilt  re«tJt  from 
a  ehangc  of  practice. 
\Vc  often  hearof'^eane  seed;"  and  Utterly  a rcrv  earnest  in- 
Lirr  nas  set  on  foot  ^rith  a  view  to  decide  iJie  qaestion  whe- 
ther the  engar  cane  U  really  raised  from  seed  ia  tJiy  part  of 
the  world,  or  not ;  which  tcrminatei:].  1  believe,  in  e^t&bli^biag 
the  fact  *if  there  being  no  country  known  wherein  the  eane 
ia,  at  present,  raised  from  seed  :  vrbaterer  niaj  have  been  the 
Be  m  earlier  agfes.  Ilrync  Eilirards,  In  ]ij«  work  on  the 
"east  Indies  (vol,  ii-  book  otii,  p.  240"),  says,  "  In  Abys&iiiia 
and  olher  parti  of  the  lilast,  it  is  easily  rai*ttifntm  the  actd^ 
(  rrrff  Uriice's  TraTcJs.)  Referring^,  aceordingly,  to  Brnee's 
TrareJ^T,  wo  find  he  saya  (rol,  i.  e,  iv.  p.  Si)— 

^Abont  four  miles  from  this  is  the  village  of  Nixelet  el 
Anb,  consisting  of  miserable  hats^     Here  begin  lanrr  pinn- 
tBiioni  of  angar  canes,  the  first  we  had  yet  R.'en.     Tliey  nere 
ling  hooU  With  theae  to  carry  to  Cairo.     1  procured  froni 
lem  &9  many  ^  1  desired.     The  canea  arc  aUiut  xixx  lueh 
id  a  t^uorticr  iu  diameter.     ■**•••     X  wa«  surprised 
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at  UDding  thie  plant  in  eueli  a  state  of  perfection  so  for  U>' 
the  nofthwartJ.  We  nre  new  m  latitude  211°,  and  nothing 
could  be  more  beaniiful  and  perfect  than  llie  caaes  were,  1 
nppreliend  lli»y  were  origjoiillj  si  pl&iiE;  of  the  eld  ccnlinent 
and  irnn^pijrted  to  the"  new  upon  its  first  dispovL-ry;  iiecnuse 
iiere  In  Kijjpt.  they  grow  from  seed.  I  di>  not  kiiow  if  tliej 
do  so  ill  Brazil ;  but  thcjr  have  been,  in  all  tmtea>  tlie  produce 
ofEgj'pt." 

Such  13  Brucc'a  assertion,  which  lins  been  so  often  quoted 
ae  proof  poeitire  of  the  cane  bcin^  raised  from  seed  I 

Porter  repeats  tUo  art,'umcnt  of  the  cane  not  being-  a  native 
of  America,  a?  it  is  there  never  found  to  perfect  its  s<*ed ; 
whilfit  (on  tbe  authority  of  Bruee)  He  assigns  to  tlie  East  il* 
original  cinnuaEJon.  He  writes,  "^Tlie  asfiumplioi]  thttt  it 
hflB  never  bt-en  found  native  m  the  Colonies  of  Ameriea, 
seems  borne  oui  hy  :hf»  fact  that,  altliou-jb  it  flourlsbL^s  there, 
its  organs  offnEctifiealion  appear  to  be  without  the  power  of 
fecundity,  A  whitish  dust,  or  rather  seed,  is  souictioies 
producctl  from  the  t^owcrs ;  yet  this  being  sown  has  never 
been  known  to  vegetate  in  the  West  Indies;  while  in  the 
East  canes  may  be  raised  from  seed/'    (Bruce's  Travels.) 

The  conslanEly  ret^urriug  idea  that  eanes  are  raised  from 
seed  in  Egj'-pt  and  the  East  Indies,  has  kept  aUve  a  strong 
belief  that  the  plant  could  be  much  improved  by  skilful 
cultivatinn  and  eart.\  if  this  t^uid  eeed  eould  he  obluiiied  by 
European  agricidturl^Is.  Hence  numerous  have  t>een  tbe 
eudeaviiur»4,  both  private  and  public,  which  have  been  made 
tu  become  iKjsseescd  of  it-  The  Koyal  Agricuitural  Society 
of  Jamaica  look  up  the  snbject,  and  exhibited  much  industry 
in  eoUeedng  infoniiation  ;  and,  for  au^ht  1  know  to  the 
contrary,  may  still  be  pursuing  the  inquiry.  As  1  liaTe 
often  been  applied  to  on  tbe  subjeot,  and  bare  instituted 
many  inquiries  and  experiments  in  order  to  satisfy  myself 
and  others,  1  take  thi?  opporiunity  of  stating  what  1  baye 
ascertained  on  tbe  point, 

Fimf, — That  no  variety  of  sugar  cane  Is  known  li>  perfect 
Ita  eeed  (or  indeed,  to  produce  anything  like  aeed)  either  m 
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India.  Cbina,  the  Btfaits  of  Malacca,  E^jpt,  or  eveii  in  the 
Sonlh  Sen  I?tnn<fs;  a£  in  all  tbose  couotncs  tLc  cane  is 
cnlirelr  propagateJ  by  outiin^r*. 

Sfccndhfj — 1  have  myself  tried  nuineTous  metliotJ^,  wliich  I 
imBLgiued  mt^l^t,  by  ^ome  pussiLtLhy,  cause  tbe  pltinl  to 
pprfept  iN  seed.  Tbat  many  of  these  were  fanciful,  and 
perhaps  far-feichetl,  I  have  no  hesiiation  in  owning :  upder 
thpse  firemiislanoe?,  lliere  U  no  need  to  nmke  ihem  juiWic, 
or  vestry  the  reader  with  a  long  detail-  It  will  be  ^itffiL'ient 
to  give  a  brief  arcoant  of  two  of  my  esperiments,  to  ^how 
the  |>nnHple  on  which  i  proceeded, 

Experience  and  roueh  consideration  bad  qnite  eooTtnced 
nxe  that  it  was  catirdy  useless  to  hope  for  any  good  results 
tirom  rane  flowers,  of  whaiever  variety  they  migbt  be,  being 
brought  into  contact  with  cane  fioTvcr*;.  I  therefore  deter- 
VlIB«d  lo  try  the  Girinea  earn,  or  Bajra,  and  the  ImUan 
e^m,  OP  Boola.  whh  ihe  cane  plant.*  Now  bolh  of  iliese 
|dajilB  perftct  (heir  5eed ;  and  I  Tentared  to  hope  that,  by 
plaDting  them  to^ther^  I  might  get  the  flowersof  thcGuinen 
corn  and  loiiian  corn  to  impregnate  and  fructify  those  of  the 
cAtic-  AVirh  lliis  view  I  earefuUy  muoiirt'd  (he  soil  with, 
such  atthstanees  aa  I  thonght  Likely  to  assist  the  plant;  and 
then,  ns  they  i^rew,  cautiously  hut  completely  removed  the 
eye  or  hud  of  eaeh  joint  as  early  a^  1  pcKJiibly  cowld,  by 
QUtling  ihrough  the  green  leaf  (without  retaoviug  it)  Ao  as  to 
t  at  ifie  eye.  AlloAviiig  a  proportionate  lapse  of  time, 
planteil  (he  two  descriptions  of  corn,  heside  their  appropriRte 
cane  plants;  aiid  as  these  grew  op  together,  I  brought  tlie 
flontr^  into  contact  with  each  other,  occaaionnlly  shaking 
theai  amartly^  that  they  might  ehed  their  pollen  on  each 
olhiT-  The  Indiun  corn  I  Jeprived  of  its  buda  as  they 
appf^are(t^  forein^  the  plant  to  exert  its  reproduelive  power* 
on  the  arrow  or  flower,  i^isiead  of  the  ears.  My  eiperiments 
eacceeded  admirably,  so  far  as  eoueeruod  the  growth  of  the 
plant'-,  ihejr  HoweHng  together,  Hnd  the  pro^laeiion  of  seed 
cm  tiie  arrow  of  the  Iniliau  corn ;  hat,  not  withstanding  all 
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ray  care  and  attention,  I  had  oot  the  gratificttlion  of  seeing 
uny  sccil  appear  ou  the  citiie  plants  ao  treated.  Microscopic 
e^aniiraiion  thow^rj  tb&t  no  eh&n^o  had  been  afieet«d  as 
regflrded  the  Rirniation  of  seed  ;  nnd  the  failure  of  ibis,  my 
last  hope,  sat  the  ^uestioit  at  r&^t  in  my  iuind« 

I  fetl  !iaUs6ed  ibat  we  ^Luil  not  sulvc^J  [a  fruRttfylng  tbe 
floK'er  of  the  cane;  aad,  moreover^  thcit  we  ahall  £.ud  oo 
well  authenticated  instonee  of  the  plant  having  been  raksd 
from  scedi  IndotKJ,  1  know  of  no  sufficient  aiithoriiy  for  tlie 
belief  that  it  ever  was  raised  from  seed.  So  far  as  Bnicc 
13  concerned,  I  can  readily  imdej"&Uitid  myself — and  imagine 
I  flhalJ  have  little  difficulty  ia  e>^plaining  to  others — liovv, 
in  ail  probability,  he  wa^  migUikeii  in  the  mattar.  In  tlie 
first  plH(^,  I  hnve  often  kno\Tn  men  to  wboin  I  have  re- 
markeil  on  the  cane  seedinir,  say,  "  But  ib  it  really  a  fael 
that  the  cane  does  not  seed.^  I  cannot  certainly  believe 
that;  for  1  have  ^eii  ^hole  fields  of  it  in  blosaom,  and  the 
Bowers  lianjing  down  as  if  qnite  Leary  with  seed/' 

Another  told  mc  that  he  has  often  passed  tields  uicdjr 
smoothed  ovcrj  and  on  inquiring  from  the  natives  what  was 
planted  therein,  has  been  told,  sufjar  cane:  whereas,  if  pieces 
of  csue  hjid  t>een  planted  in  the  field,  lie  would  have  been 
able  to  see  ihein  Tttickinjr  oai  of  the  ground  ;  bo  that  it  iiiusC 
bave  been  the  wniesoed  whicli  vsns  planted,  not  piooea  of  tUe 
4Mine  Itself.  Th&^e  kind  of  assertit^ns  I  have  very  frequeittly 
heard  made  nae  of  by  really  intelligent  Engh^luneu.  who 
bad  resided  many  years  in  India;  but*  like  man)'  others^ 
had  not  been  at  the  trouble  of  inquiring  into  matters  that 
were  not  in  tbeir  own  partiralar  line  of  business. 

A  Dative  will  sonictinies  leave  a  small  patch  of  cane  uncut 
in  one  comer  of  hU  field,  until  hi^  land  h  ready  for  planting; 
and  if  asked  wliy  he  ^  leaves  snch  cane^  he  will  repJVi 
"  My  Innd  is  not  ready  for  planting  yct^  so  I  have  lef^  that 
for  seed-"  Such  aiL  nnfiwer  would  he  very  iikely  lo  make 
a  stranger  believe  that  tht?  natire  was  waiting  rnuil  bis  Jand 
was  prepared,  ajid  the  cane  deed  perfectly  ripe;  esptuidly 
^ben  he  seed  the  cares  in  flower. 
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Besitles,  the  nntivee  of  India  (and  I  tJoiibt  not  of  Egypt) 
have  a  j^p^nlinr  wnj  of  planting  cnne,  and  afterv-ards  smooth- 
ing ov^r  the  hind,  so  eri^nly  and  cnuijili^lely,  L^iat  no  one  uti* 
arcnKtomed  lo  tljeir  wu.ys,  wonld  imagine  pieces  ofcaue  were 
planted  tliere.  Tlieii,  o^'ain,  ive  have  crerytliing  to  alluw 
for  on  the  sctjre  of  language  !  Wbat  erroneous  notions 
are  disseminfifed.  to  tlic  world  through  the  ignorance  of 
tTAvdlerfl  of  the  litnp;uBge3  spoken  in  the  eountriea  which 
they  explore,  and  afterwards  write  hooke  about! 

Bnice  did  not  «peak  Kgyptiiin  himself;  and  if  U  well 
known  what  nhsiinl  nii?Jtakcs  are  made  hy  iiitorpreters- 
I  have  myself  espericucred  that  very  often  ;  aad  in  Egypt, 
but  a  few  weeks  ago.  I  was  particulfirly  struck  with  this 
very  fnct.  J  hod  a  particularly  smart  (ind  intelligent  Jra- 
goman,  an  Cgypticin,  who  epokc  Enp;lish  fluently,  as  wdl 
aa  Egyptian^  Arabic,  and  Torkish ;  yet  I  had  great  diffi- 
enlty  in  obtaining  informntion  through  him;  and  I  was 
many  times  obligi^d  to  give  up  intpiiiea  on  many  pcinls, 
»  bopeleas,  I  can.  thereforG  well  fancy  how  liable  Bruce 
was  lo  suffer  in  the  same  way.  My  own  inf^ulrles  in  Egypt 
(from  both  Europeans  and  natives)  directly  contradicted  the 
as  stated  by  bim, 

I  must  own  I  eannot  well  explain  why  plontcre  should  be 
flO  very  anxious  to  obtain  possession  of  cane  &eed:  surely 
they  can  scarcely  e^iwet  to  obtain  ai  finer  variely  of  eano 
than  the  Otalieitc  or  Siikngore! — a  cane  that,  under  fiivour- 
able  ri re um stances,  pnKluces  from  two  to  three  toiiri  nf  dry 
sugar  per  acre!  What  more  can  be  desired  than  this?— 
M'hat  other  plant  yields  so  large  a  return?  One  needs  lo 
flee  the  quantity  of  eanes  requisite  to  give  micli  an  amount 
of  sugHfT  in  order  to  form  a.  just  conception  of  the  enonuoua 
prodace  afforded  by  one  acre  of  land. 

For  my  owu  part,  I  see  no  reason  to  be  dissatisfied  with 
the  eane?  at  present  cultivated :  nor  do  T  think  cnnes  pro* 
ilueed  from  seed  would  possess  any  advantage  over  those 
obtained  fruui  cuttings;  go  that  I  do  not  consider  the  failure 
^f  OUT  attempts  lo  discover  cane  seed,  other  than  a  trivial 
disappointment,  of  no  conscc^uciice  whatever, 
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The  f^ompoaition  of  the  soil  is  a  consKlcration  of  tlie 
utmost  importance  in  cstiibJishing  a  aug;ar  estate.  Numerous 
plantations  are  daily  springing  up  in  variouji  parts  of  the 
world,  and  as  ill-grounded  notions  are  often  conceived  in 
relation  to  soil  formed  hy  the  debris  of  various  rocks,  it  iai 
desirable  that  attention  he  direL^ted  to  tbe  subject. 

Perhaps  my  readers  in  one  part  of  the  T^orlil  will  be  kiml 
enough  to  recollect  that  I  am  writing  for  the  benefit  of 
planters  in  general:  some  of  wbcm  nre  placed  in  very  difle- 
rcnt  circumstances  to  thcmsclvoE  ;  and,  therefore,  what  ia  of 
mtich  importance  to  one  portion  may  have  no  immediate 
interest  for  the  other.  I  would,  however,  venture  to  recom- 
mend to  ibe  planter  a  wider  range  of  observation  tban  mere 
IocrI  practice  cnn  afford.  I  wpH  know  that*  unfortnnateljr, 
a  planter's  profession  is  liable  to  many  changes  ;  wliich  may 
bring  those  of  one  coun(ry  into  engagements  in  another, 
where  they  vrill  find  themselves  lost  in  perplexity. 

Before  I  proceed  further,  it  may  not  be  irrelevant  to 
explain^  in  a  few  words,  Iiow  tbis  perplcnity  arisoe;  and  the 
reasons  whv  I  would  so  strongly  impress  on  my  reader?  who 
are  planters  the  expediency  of  studying  the  peculiflritiea  and 
systems  of  other  countries. 

For  my  own  part,  I  will  honestly  confess  tliat,  on  my 
arrival  in  India,  I  did  not  give  due  thongbt  to  the  eUrema 
difference  existing  betwixt  East  and  AVest.     I  saw  a  most 
primitive  system  of  cultivation  and  manufncture,  abounding^ 
in  everything,  shocking  lo  my  ideas  as  a  West  India  planter, 
I  found  a  perverse  and  prejudiced  race,  eahibiting  a  servile 
humility,  linked  with  a  paseive  rosifitance  and  unwillingnees 
to  change,  quite  disheartening,     I  found  European  neigh- 
bours so  entirely  inibueil  with  notions  of  native  infleiihilily,  ^ 
that  on  nio&t  points  their  opinions  were  worse  than  useless  ;fl 
■whilst,  again,  on  others  they  were  undoubtedly  correct,  an^T 
consequently  valuable :    but  »tUl,  by  being  so   biassed   in 
general,  1  had  no  cou6dcnce  to  accord  tbem,  even  when  it 
was  deserved* 

Time  and  experience  have,  of  course,  shown  me  bow  wrong 
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X  wiLS  ia  thus  lubtruatiug;  altogt^tUer;  though  I  can,  even 
ot  this  moment,  scarcely  imnginc  bow  one  so  eircumfitanoed 
coiiftl  act  oUi&nrJgc.  Numer4>us  ftre  tlie  cases  I  have  kiioivQ 
of  WeGt  India  planters  fa-iUri^^  in  India,  and  great  is  the 
extent  to  which  they  have  been  bknied.  It  would  be  un- 
graclona  to  nientioii  instaiicea;  I,  therefore,  only  adduce  my 
own  cipenence,  which  speaks  tor  Itself. 

To  estahlish  and  mfiuage  an  estate  in  a  new  country,  a 
planter  rcijnires  to  be  pos&c-sacd  of  strong:  self-reUancCj  cool- 
ness, and  untiring  patience;  and  to  be  ever  Fertile  in  expe- 
dients, so  as  to  meet  nlT  difficulties.  But  thongli  n  pliinter 
tnay  have  all  necessary  confidence  in  himself  whilst  in  the 
country  he  Ja  accustomed  to,  yet  send  him,  say,  from 
llie  We^t  Indies  to  establish  an  estate  In  the  Ea«t  Indies, 
and  forthwith  he  becomes  perpiexctl  in  a  huutlred  different 
ways;  soil,  climate,  seasons,  language,  cuftoms,  prejudices, 
&c.  all  aturt  up  to  counteract  hb  exertions,  and  confuse  and 
worry  bini.  He  finds  liim^elf  array  some  hundreds  of  miles, 
perhaps,  in  the  country;  fer  from  Buppliea  of  every  kind, 
and  called  on  coniinuiilly  to  eJtercise  his  ingenuity  ia  every 
coneeivnhle  manner. 

The  present  depressed  slate  of  our  West  India  colooies  is 
such,  that  numbers  of  planters  would  avail  themselves  of 
almost  any  opporluuily  tif  trying  rhcir  fortunes  in  the  Eaat ; 
where  the  radtne&s  of  the  field  secnks  to  offer  favourable 
chances  to  the  eater  prising-,  AUhoui*;li  India  is,  in  reality,  a 
country  very  far  different  from  what  it  is  eanimonly  supposed 
to  be — so  mueh  so,  that  eight  planters  out  of  ten,  who  go 
there,  soon  wish  themselves  back  again  in  the  \Vt'st  Indies — 
jet,  no  doubl,  many  will^  from  el  variety  of  circumstances,  bt? 
tempted  to  judge  for  themselves  ;  and  cither  accept  engage- 
ments or  go  out  on  mere  speculatioti. 

1  cannot,  therefore,  impress  too  strongly  upon  jjlanters  the 
expediency  of  ibcir  informing  themselves  thoroughly  on  all 
snbjeeta  relative  to  the  practieo  of  their  profession,  in  all 
OOimlrie^  to  which  the  manifold  chanceH  of  a  planter's  life 
niay  lead  tht^m. 
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To  return  from  tliie  ilicreesion  lo  our  subject,  I  ml]  pro- 
ceed to  toLicli  on  soilfl  of  the  follo^TJiig  rocky  formations; 
as  being  those  to  which  I  Uavi?  panicularly  alluJcd. 

Granite*  varies  very  muiih  iiidetd  in  its  appesmnce  and  its 
oonBtiiueiit?* ;  it  Js  L'onimonly,  however,  coiu[ioscd  of  felspar, 
uik&j  anil  quiirtt :  but  bornbleade  sL^metiiuea  a^^uiuea  the 
place  of  mica,  and  albile  that  of  felspar;  altJiough  at  times 
they  occur  together* 

Fclspw  is  in  coIouT  white  or  gray :  often  Hesh  red  ;  fome- 
timcE  green,  &c.     It  contains — 

PitU.  TflTU. 

Silica G4  Alumioi    ^1 

Folosb    li  IJme 2=o]0l> 

and  eomelhnGs  oxide  of  iron,  and  water h 

MicH  is  in  colour  of  vnrious  shades  of  gray,  passing  into 
gre«n,  brown,  or  black:  the  lithta  mica  bus  usually  & 
pescb-bloasom  red  colour.     It  contains — 

PlTt». 


Partt 

Silica 47-10 

PeroiWo  of  Iron    ......  4'47 

Ume   0"19 

PotAfih    8^3€> 


aIuqlIdb an80 

Fluoric  Acid OSO 

MflteJ 4-07=H>l>-8a 


Quartz  la  eiceedingly  varied  in  colour:  whe^j  trariBparent 
and  colourless,  it  in  commonly  called  "rock  cryslal/'  It 
contama,  when  pure,  nothing  but  gitica :  but  eomrliines  it 
conlains  trncea  of  alumina,  oxide  of  iron,  and  oside  of  man- 
ganese. 

Hornblende,  in  colour  dark  bollle-greer,  cortning — 

P-rtt. 

Llinc ir)' 

Aluinlua 7'4fl 

Protnxltie  o{  MangnnHF-    L-tfi 

Waler 0-50— tftt'&O 

AlbJte  variea  in  colour:  it  is  generally  while;  but  eome- 
times  blue,  *iingy  red,  and  green,  6:c.     It  contains — 

Turla*  Firti. 

9'lica 70-4a        AIuDiJna Ii*'4.'. 

Swl"    10-50        Ume O'^^— 00^38 


91lioa 40-S3 

Mi^duIl   ]3H| 

Proiosidenf  Iron 18'7^ 

Miiftrtp  Add  _.,_,. O'll 
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Bj  lUis  analjsi^,  yte  find  that  soils  fonuetl  by  llie  docoiu- 
position  of  ^fanilc,  comprise  various  constituents  highly 
d^imMo  in  a  eugar-fanc  eoJlj  which  mpy  be  pliiccd  as  fol- 
loTTfi:  Tii,,  silipa,  alumina,  potash,  lime,  soda,  magnesia, 
|ieroiidc  of  iron,  protoiide  of  iron,  protoxide  of  raangaiieae. 
Rnd  flirorir  acid.  These,  wjrh  other  mmera!  substances, 
and  an  Bccumulation  of  ve^etalilc  matter  in  ii  state  of  lie- 
composition,  serve  to  coaslilute  a  aoil  of  consideralfle  fer- 
tility. The  diainte^rated  crjalala  arc  constantly,  though 
graditally,  discomposing:  bnt  it  often  happens  that  plan ti^rs 
have  a  projndioe  against  such  land,  because  they  sec  a  large 
number  of  these  crystals  in  the  soilj  atid  forthwith  pro- 
Dounce  it  sandy  and  unsuitable.  Many  a  fine  tract  of  land 
have  I  seen  lying  vncLthivated^  from  no  other  caua?  thim 
r  this    unfounded    prejudice-      A    Frencli   gentleman    in    the 

L  Straits,  $ho\rin^  uie  his  estate,  took  me  to  ^mc  £e]ds  near 
I  bis  house,  whieli  lie  aaid  were  the  norst  of  all,  nnd  to  bo 
■  nbnndoned.  Not  content  with  ihia,  ho  atutcd  the  canes 
I  Ibou  growing  to  be  only  Bereii  mgnths  old,  whereas  they 
I  were  eleven ;  being  positively  so  anxious  for  the  credit  of  his 
I  estate,  that  he  wjis  induced  to  practice  deception^  rather 
I  than  have  me  form  an  uuftivonrable  opinion  of  his  ]»ro^ 
I  pcHy,  However,  time  passed  on,  and  these  abused  canes 
^^Kvete  cut  and  manufactured  Cbcing  the  third  crop  from  tliat 
^^lan(J)i  when  the  quantity  and  escelleut  quality  of  the  sugar 
yielded  were  so  satisfactory,  that  tbc  idea  of  abandoning 
the  cultivation  of  these  fields  could  no  longer  be  enter- 
tuned^  theref4jre,  instead  of  doing  so,  the  Chinaman  (cultj- 
Tating  under  eontract)  slightly  manured  and  replanted 
them.  It  was  then  observed  ihut  [lie  labour  in  eleining, 
trashing,  banking,  euUiiig,  ami  t^arrying^  the  cancfc,  and 
manufacturing  and  curing  the  produce,  was  considerably 
leas;  whilst  the  sagur  resulting  was  more,  and  of  far  belter 
qaalily,  than  that  of  any  other  porliou  of  the  estate,  With 
aU  the  vivacity  of  his  countrymen,  this  gentleman  thereon 
became   enthu^ia&tte   in  his   praises  of  this  deecription  of 
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Bcil  (decomposed  granite),  and  would  fain  hare  had  all  the 
lands  of  His  estate  of  the  same  qiMlity. 

Granito  formatTon  is  very  generel  in  Iho  Strdt3  settle- 
ments, aTid  is  always  found  to  aSbrd  a  really  good  nnil 
desiratile  soil  for  sugar-cane  euhure  ;  l>eTng  alwiijs  mhigled 
with  a  krgp  quantity  of  deeayeil  vegetablt  fiiatler^  funiisbcd 
Ly  the  liu:nnant  Tey;elation  of  ages.  In  the  low,  swompy 
lands  of  prorince  Wellesley  and  Malacca,  we  generally  find 
tlie  debris  of  granite  abounding  in  ibc  soil,  in  conjunction 
with  allunal  deposit  and  vegetable  matter;  tcgetlier,  fonn^ 
ing  the  richest  description  of  land  to  be  there  obtained. 

In  sonie  partri,  however,  the  soil  is  very  variable  indei 
in  e(}usec[uenee  of  the  capricious  manner  in  whleh  the  lieds 
of  decoopnscd  granite  occur.  Along  the  Maliieca  River, 
this  is  exhibited  to  a  degrct-  seldom  seen  elsewhere  :  a  aur* 
face-soil  of  decaying  vegetable  matter  (varying  in  thickness 
from  one  inch  to  twelve  inches)  resting  on  a  strata  of 
grayish  plastic  clay,  helow  which  the  subsoil  appears  entirely 
composed  of  decomposed  felspar  of  a  very  pure  white; 
the  greyish  plastic  clay  abounding  in  fitreaks  of  a  red  and 
yellow  colonr,  and  containing  a  large  quantity  of  disinte- 
grated crystals,  as  yet  undccomposed.  Tins  description  of 
land  \&  found  in  patches  here  and  there,  whilst  immediately 
conti^nouti  to  it  the  soil  assumes  other  totally  ditierent  cho- 
raetere. 

Some  peculijrr  descriptions  of  granite  rock  resist  ih©  wy 
tion  of  the  elements  in  &  remarkable  degree, — as  is  shown  in 
the  ease  of  two  obelisks  at  Home,  which  have  been  erected 
upwards  of  three  thonsand  years.  Others,  again,  especially 
when  felspar  predominates,  quickly  crumble  away  and  are 
destroyed. 

On  the  whole,  then,  wo  cannot  view  the  gmnite  forma* 
lion,  as  other  than  favourable  to  the  composition  of  ft  good 
9otl,  in  which  argillaceous  earth  ahound^ ;  alUiougli  its  com- 
parative value  most,  in  a  great  measure,  depend  on  tha 
vegL'tiible  and  other  substances  wilh  which  it  is  mixed. 

Many  deacripliona  of  porpbyr)'  and  trnp    rocks  occur  in 
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lheWe#l  India  IbIouiIs,  India,  and  tlie  Sirails  settlenienU- 
I  will  noi,  however,  atiemjit  lo  deeciibe  them :  bat  con- 
fine myself  to  a  hr'ief  uieudoii  of  llme^lDTie ;  tut],  Lroiin^  Aiid 
fcllovr  clflj  ironstone;  and  Tuagnetic  and  iron  pyriles- 

In  Jamaica,  limestone  rocks  abonnd,  especially  in  the 
nortLeru  flirts;  wLerc  they  arc  commonly  called  '^  honej- 
ccmbcd  rocka,"  from  tlieir  Wing  worn  into  various  fantastic 
sliapes  by  the  action  of  th^  woaiher  Throiigliout  India, 
also,  iJ^ey  are  found  very  iLbniidantly :  where  ihey  do  not 
ooeiir  in  one  form,  they  do  in  another.  Thus  in  many 
places  the  natives  dig  into  the  W1,  or  in  the  bed^  of 
riTCrs,  for  a  descrlptiua  of  concretionary  limestone,  ivbioh  is 
constantly  forming,  and  ^vhich  they  term  hunker.  This 
kaoker  is  naturally  very  variable  in  its  constituents ;  from 
the  indiscriminate  manner  iu  which  limG,  from  its  strong 
aSuity  for  acids,  enters  into  combinatioD  with  the  Gr^t  it 
may  chance  Co  meet, 

Al  a  dejjlli  of  from  eighteen  to  twenty  feet  In  the  ground 
(on  ilie  banks  of  Hpers  in  India),  I  have  often  found  coiisl- 
derablc  formations — being  lime  in  combination  with  ailica — 
of  a  dirty  gray  colour;  rough,  irregular,  escessivdj  hard, 
and  giring  out  ehuodance  of  Bparks  on  being  struck  with 
a  eotnmon  hammer.  Perhaps  this  ranks  rather  as  a  bi-£ih- 
cate  of  lime  than  as  a  limestone.  Lunestone  consists  of 
]uap  in  couihtr^ation  witJi  cai'bonie  acid  and  snialj  portions 
of  foreign  matter. 

Ai  a  formation*  I  know  from  e^pencncc  that  it  exercises 

moet  heoeficiaj  inducnce  on  the  growth  ot  the  sugar-cane 
It,  and  the  saccharine  chamctcr  of  its  juice.  1  well  re- 
lemlicr  a  small  mountain  eslalc,  in  the  parish  of  Trolawney, 
Jamaica,  which  was  flo  rocky,  that  in  many  of  ib<;  fields 
planting  could  ooly  he  accouipliEhed  by  baud  ^not  ho^)^  ns 
smull  indication  of  soil  conld  be  seen:  yet  tlic  rooU  of  the 
iusiniiuted   tbemselvejj   betwixt  the   stones  and  loi^ka^ 

id  discovered  abundant  sources  of  outrim^nt  oF  the  rarest 
qua^ty^  as  the  sugar  produced  by  those  canes  evidenceJi 
I  can  safely  sny^  tljat  the  Joicc  was  the  cleanest  and  best 
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I  have  fcea  in  any  part  of  the  world  ;  und.  thr:  sugar  (made 
in  common  open  pniis)  M'oa  auptrior  in  every  respect  to  any 
IMuscpraUo  1  ever  saw;  tliat  made  by  the  vacuum  pan  not 
extejited.  Surely  lliid  oxtromc;  escflleut^e  must  liiive  been 
oceasEoncd  by  this  peculiar  ronnation  [,limestonG) ;  and  no 
doiiTit  whatever  can  esist,  tliat  llie  roots  £?£tnicted  from  it 
tills  supply  of  geulfil  ntJunaliaieiit,  which  exhibited  itself  so 
8tnkljig].y  ill  [hi?  abuudaiice  of  fiUCcLarine  lualter  depu^Ited 
iu  the  cells  of  tlic  plant. 

Of  ironstone,  we  Hnd  iu  the  Straits  Bcttlemctils  m&nj 
TEirieties;  but  in  Mfllaeea  and  Siii^aparc  tbo  following  are 
most  common;  —  red  hematite  —  of  fl  brownish-red  colour, 
in  masaos,  stalactites,  nud  kidney-form  balls;  powder  red, 
and  strnctTire  iibrous, — is  romposed  of  peroxide  of  (ron^ 
Goluinliic  ucid,  uluininn,  and  wster.* 

Hai  chij  irunsttffte  and  red  siliceous  uvttstone  are,  also,  of 
tbe  ^ainc  v:[a.95  ;  and  consist  of  red  oxide  of  iron»  m^re  or  lest 
mixed  with  ibreign  mutter, 

Bfoioh  cJaif  iFo?iSt(fne  and  r/dhw  eltry  ironstone  are  of  HiG 
species  termed  hydrous  peraiide  of  irv/i ;  colour,  various  &hadefi 
of  brown :  as  yeltowish-brown,  Laii-hrown,  clove-brown 
and  black  is  b-lirown,  streak  yeIluwisb-brown_  They  are 
found  to  cuntain  peroxide  of  iron  and  Av.ik-r,  Avlth  veiy  small 
portions  of  sesquio^idc  of  manganese  and  silicit;  sometimes, 
also,  traces  of  alumina. 

Magnetic  pyrilcs  (euljduu'ot  of  iron)  and  iron  or  cviic 
pr/rite*  (bisulphurct  of  iron)  arc  very  common  indeed 
ia  the  West  India  Islands  and  Malacca:  the  former, 
ivhich  U  of  a  colour  intermedbtii  between  bronze-yellow 
and  copper-red,  in  conipo-ird  of  one  atom  sulphur  and  one 
atom  iron;  the  lalter  i:^  of  a  ch^r  act  eristic  bronj^e-yellow 
colour^  streak  brownish- black,  and  conlaius  of  bulpLur  two 
atoms,  iron  one  atom/f'  These  pyrites  are  very  abundant 
on  BOEue   luuda,  and  act  very  preJLiUiuially  on   vegciation 
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when  lie  lands  are  not  drained  properly;  as  hy  expoEiire 
Ki>  the  air  tliia  subsUuco  becomes  converted,  Vy  the  pro- 
longocl  aclion  of  oxygen,  into  sulfrlmlc  of  iron  and  ^nl- 
pltiiric  add,  which  remain  in  ssolution  iu  the  r^tagnnnl  ivatcr 
that  covers  the  land,  rendering  il  very  sour  or  acid.  In 
fiea^on»  of  dry  weather,  evaporation  goes  on  rapkUvj  and 
(his  siiur  or  a^ul  watc*r,  percolnting  through  the  thick  strata. 
of  decayinj^  yegelable  matter  oden  forming  the  surface  soil, 
\iclds  to  iho  vegetable  mattcT  Its  oxygeu,  and  thu^  a^tun 
rcsEimcJ  its  character  as  iroii-py rites.  With  every  lodg- 
ment of  water  arid  subsequent  absorption  these  transforma- 
tions are  eoatinaally  effected,  so  l<jng  as  the  latid  remains 
trntlrairied ;  hut  a  proper  eysteiii  of  drainage  altogether 
arrests  these  action?,  and  rescues  llie  crops  from  the  very 
ecrloijs  injury  j*ij*itninecl  thereby. 

In  the  Straits  ofMalaeea,  land  so  circumstanced  id  termed 
by  the  Malays  majiatn  (acid  or  sour);  and  they  are 
oUcu  5fldly  perplexed  and  prejudiced  by  tbe  partial  or 
total  JaiJure  of  their  rice  crops,  from  ihia  cause*  Bui  with 
tho  Chinese,  in  the  ennie  locality,  no  inconvenience  of  the 
kind  is  felt,  when  they  pursue  their  uaaal  system -of  cuU 
liratJon,  Thk  fact  induces  a  belief  that  the  Chinese  choose 
a  nweeter  and  more  fertile  deseriptior  of  i*oil ;  whereas,  in 
nine  cases  out  of  ten,  nif  diETrrenec  iu  this  respect  really 
C2iibts.  For  the  information  of  the  sugar  planter  and  others 
ia  the  Btraits,  1  sviH  explain  how  thia  change  la  brought 
about  by  the  Chinese  mode  of  opemtion.  When  a  China- 
man cultivalcfl  hind,  he  generally  acts  on  the  principle 
iLat  it  is  more  profitable  to  cultivatG  one  aere  thoroughly 
thnn  Iwo  in  an  ioiperfecl  and  partial  manaer ;  hence  we  are 
In  the  habit  of  (orinjuj,'  their  system  "yarden  cultivnlioo," 
i»hiefi  indeed  it  is*  and  a  very  wise  and  adinirabit:  system 
it  must  he  allowed  to  be,  which  obtains  from  one  acre 
oriAiid  fis  Tuiich  as  two  or  thj*it  acres  commonly  yield- 
On  ibb  principle,  therefore,  the  Chinaman  proceeds  to 
Uooae  a  patch  of  land  of  managcabb  size,  the  jungle  of 
rtijch  he  cuts,  allows  to  dry,  and  then  hums;  next  besets 
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to  wt>]-k  on  tlic  roota  and  stunjps  ^r  all  trees  and  busliea 
remainiDiT  in  tiie  ground;  these  he  carefully  digs  out,  pUea 
up  in  heaps,  and  covers  over  with  c^arth.  Tlie  iiitenee  licat 
of  a  tropical  sua  quickly  dries  tlie  liefl]>a  suffioientlj;  whetl 
the  Chinaman  sets  tliem  on  6rg,  and  attends  cooslanilyv-hilst 
they  are  burning,  that  every  portiou  may  ha  consumed. 
The  ashes  and  bunU  earth  reuniting  are  carefully  scattered 
over  the  krid;  which  is  then  dug  (by  hoe)  and  thoroughlj 
turned  up.  He  next  digs  a  treneb,  and  throwa  up  a 
ban  k  around  the  land  he  has  cleared,  to  drmn  it ;  and  at  the 
same  tiujc  to  keep  out  all  water  from  tho  a^ljacDnt  lands. 
Fmally,  he  gives  it  a  second  chanholing  i,hoe-di^rglng-), 
aud  plauts  out  his  sugar  canes,  or  whatever  else  be  may 
please,  Thu**  the  first  shower  of  rain  saturates  the  alkalis 
contained  in  tlie  ashes  (so  abundantly  spread  on  the  surface 
of  the  land),  and  in  solution  conveys  tliem  Lo  the  soil ;  Id 
which  they  speedily  enter  into  combhiation  with  aiilphunc 
and  other  acids  (existing  as  before  noticed),  and  form  in- 
eolttble  compoiinda.  Hence  wo  never  hear  a  Chinaman 
complaining  of  acidity  in  land  so  settled  by  him.  There 
certainly  are  laay  Climese  as  well  as  lazy  Englishmen,  who 
are  sufficiently  careless  to  npglect  such  prccaulionary 
measures:  bjt  these  form  e:tceptiun3  to  the  general  rule;  and 
they  suHer,  in  common  with  the  Malaya,  diaapp ointment  and 
frequent  loss,  from  the  failure  of  their  crops. 

To  any  one  who  knows  the  Malay  character,  and  has 
flOen  their  slovenly  modes  of  bringing  lands  iinEler,  and 
keeping  them  in,  cultivation,  it  is  needless  to  tell  how 
difi^rent  is  their  practice  from  that  above  detailed-  A 
Malay  considers  that  he  has  done  all  that  is  necessary,  if  ha 
cuts  douTi  and  barns  the  jungle  in  his  oui^  peculiar  and 
pai'tial  manner,  give^  tlie  land  a  hoe-Jigging — wliiclj,  by  the 
way,  is  indeed  but  a  miserable  apology  lor  that  important 
opcratiou— and  then  plants  out  bj5  rice  or  other  crops-  If  he 
be  fortunate  enough  to  obtain  a  faTonrable  return,  he  U  a 
proud  and  happy  man — prond  of  his  own  singular  industryt 
and  hiti>py   in  contcm plating   its  pleasing  resulu.      If,  on 
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t!jo  contrary,  his  props  tarn  out  unffiTouraMy  after  tbe  first 
find  second  trisle,  be  is  still  quite  pleased  witU  liimself  and 
bis  ^£^r[[Ous;  but  proaounrrt^  the  Innd  masani  (aciJ).  and 
forthwith  removes  to  another  locality;  not  for  an  mutant 
a11on~ing  a  JoaH  to  eutt?r  b!:^  inmd  as  to  tbe  correcloess  of 
his  mode  of  cultl ration  I  If"  tbey  are  referred  to  the 
CUineac  method,  anil  advised  to  follow  it,  Ihey  will  answer 
"  llutool  Tuan  !  Oront^  cteen  piminli  ucMat,  bannlab  biak, 
b&iiniah  baggoose,  tuppco  banniah.  susab  !  Sahya  ta  buleb. 
buAt  &(oo  machain,  Orong  malayoh,  pcnniab  uddat,  line 
machara  t  deea-ororg;  ta  mow  kirjab  bageeloo  suaabl"* 
So  that  because  sucli  a  svii^teni  is  banniuh  fuJuiU  (very 
d[^t!i]10t  or  in  other  words,  bci-ause  it  gives  thecal  A  littld 
trouble,  they  persist  in  tbeir  own  nnlbrifty  aud  unprofitable 
eourecs;  aud  continue  to  Gtigmatize  lands  as  titnsfi7u  (acid). 
wbicb,  in  rcslity,  arc  ajs  good  and  as  rolnable  oe  ncy  in  the 
eonntry,  wheri  drained  and  cnltiTated  in  a  rational  manner, 

Were  tlie  misdiief  arising  from  ihe^  false  notions  con- 
fined to  the  poor  and  ignorant  Malays,  I  should  noL  have 
been  so  difluse  in  mj  remarks  on  this  subject;  but  as  CurO' 
peanA  (planters  and  others)  are  aometimea  grievously  misletl 
by  sucb  osMTtiorid  of  Che  Malays,  I  cannot  too  strongly  urge 
on  tbcin  the  absurdity  of  truetiag  to  Buch  authority*  La  the 
Wt-^t  Indies,  proper  drainage  (and  the  appbcation  of  a  little 
lime,  if  it  ean  be  afforded)  mil  entirely  relieve  the  planter 
frnm  ibp  ill  elfecls  of  iron-pyrites  on  their  erops. 

It  oflen  occurs  in  the  StraJb^  scttlemeiils,  Demerara, 
Louisiana,  aod  other  place^^  that  lands  are  strongly  impr^- 
nitled  with  anlinc  raaltcr ;  vrhicb  certainly  catises  the  cone  to 
grow  most  luxuriant!y,bulflHect3  the  juice  (aud  consoqaentljp 
the  sugar  made  from  it)  very  prejudicially.  In  Province 
Wellesley,  I  have  known  sugar  that  was  quite  salt  produced 
the  first  year  from  such  laud ;  aud  in  tbc  Sunderbund^t  it 


•  "Tnifl,  tit!  tie  Oblauo custiMa  iirerj  gowJ,  rcrj  excellent,  balTcry  iHB- 
culll  I  am  not  able lu  d^likt*  that.  Tbt  aJoluya'  cuiLoia  is  dlOcreat;  IlKf 
doa'l  Jl)c«  Biieh  very  'lilliciiti  vurk  !  " 

\  Low  liuidiiitlbc  EDODllu  of  tho  Qaag:f»,  In  Ilh3  Bar  of  Bengal. 
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w&e  90  very  ^alt,  tb&t  the  sa^ar  estetes  hnd  to  be  n.batiJon<ri 
In  Demerara,  nlso,  mtiuitc  trouble  and  loss  rOBUlt  from  tl 
same  cause.     Dr-  Ure  writes, — 

"ThefollowiTiff  analysis  of  cane  juiee^  perform  otlbyiiFrenchl 
elieinist,  was  giren  me  by  Mr.  Forstall  of  New  Orleans. 

"  In  ten  Engl h li  gnUo lis,  £jf  2131  ciil»rc  nicbeseacb,  of  juiyc^ 
markings  8^^  Bailing,  iberc  sire  51  outicei,  Englisli,  of  sail 
-which  consist  of— 

SulplidCe  uf  Fclieli '.lT'S4a  ^ninuiet  =  lij'44  graLts  ouib. 

Plio^pliaitf  of  Pn[!i!*li..  - ,  ,  -](\0i6        J,  „ 

Cblcrriirc  of  Potiatiuiik    ^.--    ^-SiiS  ,,  ,, 

ActCiite  [}f  Pdlttah n6'?S0         „  j, 

AcclaLc  or  lime S6l\l0        „  „ 

OtlQtjnorH  Silica.-...,, . .  .]ii'^7n        „  „ 

107  ~2u]  =  5-^7  oaiKei  avairdupub. 

'*Tothe  krge  proportion  of  deliquescent  saline  matter — o] 
wbich  one-half,  he  says,  remains  in  the  su^nr — the  analyst 
Tcry  properly  ascribes  the  deliqaescence  and  date riorat ion  of  ^ 
the  suq;ar,  wheD  kept  for  some  lime,  or  transported.  It  WBaH 
probably  the  juice  of  t!ie  cane  grown  in  the  rieb  allnvialH 
soil  of  LouistTina;  whieh  la  more  sLbnndant  in  saline  matter^ 
tbun  ibe  average  soil  of  our  West  India  letlandg.  Tlie 
Demei'arfl  cane  JLiice  hns  perhaps  the  above  soline  constt-fl| 
tation;  aince  It  suifcTs  mucL  loss  of  weight  by  drDtnuge  tufl 
tho  liocte  voyage."  H 

"Where  salt  is  present  in  land — as  from  the  overflowing" 
of  the  high  spring-tides — Dotbing  can  be  done  but  making  J 
good  "bnnds*'  lo  keep  out  the  salt  water,  and  establtsh-^l 
lEg  a  good  system  of  drEtinage.  By  these  means,  the  soilS 
being  well  turned  up«  the  exceas  of  saline  matter  will  In  V 
a  crop  or  two  be  carried  off  by  tlie  raine;  which  will  wash 
the  soil  find  pass  off  by  drainage :  and  also,  in  part,  by  tlioH 
fiurintity  contained  in  the  cane  or  other  crop  grown  on  tb^H 
land.  In  Province  Wellesky.  this  has  been  the  case  ;  and  nU 
will  alwaye  so  happen  :  unless  the  soil  he  of  that  sandy  and 
porous  nature  which  admits  of  the  salt  or  sallish  wai£r< 
soaking  up  through  it  during  the  contLDunnce  of  the  spriuj 
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tulcfl-  When  once  tlie  cane  has  imbibed  these  unjeslrcble 
sails,  they  become  iiieorporntcd  iu  its  juice;  aud  then  oil 
attempts  to  ^et  rid  of  tliom  nrc  quite  uimvailing.  Tho  only 
conrec  to  bepursaed  with  such  land  is — after  bunding  and 
draining  it  properly — to  plant  Indinn  corn,  Guinea  com,  or 
Ouines.  grass  on  it  for  two  or  throe  years,  until  thf*  saline 
matters  have  become  in  a  de^ee  exhauHted;  when  canes 
may  be  planted  without  fuar,  I  Jiave  already  said  that  the 
awl  -which  1  know  to  have  produced  the  beat  sugar  of  any 
I  ever  eaw,  was  of  a  limestone  formatton;  and  auch  I  have 
k&own  (from  the  estate  book)  lu  have  rnttooned  for 
twenty  years  !  Yel,  in  conse^jiience  of  its  being  a  luouu- 
taiooufi  estate,  I  donbt  much  whcihor  it  could  be  profitably 
cultivated  in  ihe^e  times.  I  ^vill  not,  tln?rt'fore,  dwelt  on  sucb. 
soil:  but  paaa  on  to  tliat  knonu  as  a  ''brii^k-iuould." 

In  the  West  and  East  Indies  thU  deecriptioii  of  soil 
abounds,  aod  combines  eo  many  advantages,  that  it  may 
truly  be  stated  &3  the  most  desirable  soil  the  ]>lanter  can 
have. 

'^  Briek-mould  "  fioil  is  of  various  eolourfi,  and  of  eouree,  of 
variable  [jowcra.  It  is  composed  of  a  miirnre  of  sand  and 
clay,  in  anch  proportions  that  air  and  water  can  penetrate 
to  some  depth  with  snfficiefit  facility;  and  it  admits  of  being 
worked  up,  by  plough  or  hoe,  readily  and  easily.  Vege- 
table matter  and  various  substanceSf  cf  course,  are  mi^ed  up 
in  such  soil*  and  serve  to  inercaac  its  fertility ;  but  a  great 
den>\  depends  on  the  nature  of  the  clay  which  ig  in  coni- 
tnnfition.  Clay  varies  very  much  in  ita  character,  and  eon- 
ftequently  in  ita  value.  It  is  composed  of  argillaceous  earth 
(otherwise  termed  nliimina)  and  silica:  very  commonly  the 
oxidat  ofiron  occur  in  it  niso,  and  impart  &  red,  broTfmsb- 
red,  or  blacklsh-brown  colour  to  the  mass;  from  wkick 
it  b  then  denominated  a  ferruginous  clay. 

No  clay  soil  can  of  itself  be  considered  fertile,  although 
it  may  abound  in  the  elements  necessary  to  fertility;  in- 
asmuch as  clay  Ib  of  itself  so  compact  and  cohesive  a^ 
to  be  entirely  closed  to  the  action  of  air  internally:  but 
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wbeii  in  admjjctnrfi  willi  sand  and  de^^nyed  vegotahl<»  id 
in  duu  pn>jx)rtJoti,  it  is  then  In  tUo  uio^L  fitv^urablc  condi" 
lion  to  beiitfit  bj'  sucb  acliun.  AJr  nntl  water  now  pcac-* 
tmte  with  all  desirable  freedom;  and  perform  their  importmit 
parts  in  an  unocasin^  action  on  the  ttlknliac  con^txtuoats,  and 
the  Jecs-jing  vegctabJe  bodios  contained  ia  the  soil. 

Let  us  hefe  p&ase  for  an  instant,  to  inqnire  into 
UBture   of  these  actions;   the  ari^st   of  which  can ee^  a  soil,' 
abounding  in  the  oleinents  efiseiitial  to  ftriility,  io  htcome  at 
once  barren  and  unprodnctivo.     First,  theUj  we  Hnd  that  a 
mosphcric  aii' — which  ia  compcsed  of  caihonic  atid  gas  an 
ox^'gcn  gUB,  with  small  portions  of  ammonia  o-rid  hy  Jro^cu 
i£  ret^uired  to  permeate  throagh  the  soil  in  order  to  atford 
it  its  oxygen  ;  which  sets  fi-ea  the  alkalis  contitioed  jii  th 
various  f^oiistiiuents  of  the  soil,  and  keeps  up  io  thi?  regetabtd^ 
matter  or  huDius  a  putrefactive  fermentation,  wliltrli  causes 
it  to  evolve  carbonic  acid:  thus  constiint  supplies  of  nutri- 
ment, in  lie  ahape  of  alkalis  in  solution  and  carLtmic  acid,     i 
arc  being  supplied  to  the  roota  of  tfie  plants  growing  oafl 
that  soil.     But  this  is  not  all;  for  the  carbonic  acid  gas     ■ 
find   ammonia  coatained  in  the  air,  are  nbeorbcd   by    the  ^ 
oxides  of  iron  and  aluuiiaa,  and  fixed  in  the  soil;  to  bo^| 
presented  in  a  soluble  form  to  the  roots  of  the  plants,  oa  " 
the   occasion  of  every  shower.     Secondly,  we  perceive   tliat^i 
ivater  is  absolutely  necessary,  to  dissolve  the   alkalis  and^^^ 
earthy  ^alts  contained  in  the  sod,  and  to  furnish  iht'in  in  a.^' 
state  of  solution  to  the  plant ;  but,  in  addiuou  to  the&e  and 
other  important  ofiiccs,  the  fqiuc  water  affords  to  the  plaut  its  M 
Lydro^'enT  and  a  portion  of  its  oxygen ;  to  enable  it  to  effect 
certain  yhemical  transformations;  as  treated  of  at  page  27,         i 
Air  aod  water,  then,  must  have  free  access  to  soils  ;^P 
otherwise  they  are  barren.     Where  u  due  quantity  of  sand  is  " 
in  eoiiibinuiion  with   clay^  uo  obstacle  exists  to  their  iiclion; 
&nd   wbeu   the    clays  are  rich,    the    sand   siliceous,    and 
vegetable  matter  abundant,  Jhc  very   beat  soil  is  presented^ 
to   aa  for   all   agriculturai  purposes.     lis   properly  of  re- 
taining moisture,  even  in  the  holtefat  season,  is  very  re- 
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mwkablc;  wJiiUt  in  heavy  raias  llic  wtler  drains  off  very 
(joickly  wherever  drains  exlal:  lliuG,  under  pro|ier  nisnage- 
ment,  en  en?ess  of  water  h  never  retained  in  ihp  wil ; 
iior  d lies  it  ev^r  lieeoine  Jestitute  of  moisture.  It  is  easily 
broken  up  by  tbe  plough  or  hoe,  forming  compurfltJvely 
light  wort  for  the  catlle  and  lahourers  on  an  estate;  and 
it  always  jielda  a  more  grateful  retiiru  for  the  ploughings 
or  '* working;  up*', which  it  receives,  than  any  other  de- 
aonptioQ  oF  eoil.  Brick-mould,  therefore,  is  doservedly 
estc-cm^d  und  sought  ufter  hy  iiJl  planters;  as  it  not  only 
give*  good  and  ahundaut  returns  dunng  the  first  and 
second  years,  hut  still  continues  raltooning  for  nmny  years, 
ad  van  In^-i'tJiis  ly . 

I  have  known  many  estates  to  have  fine  level  fields  of 
&  rich  clay  aoii.  most  readily  convertihle  into  an  exeellcnt 
brick-mould,  by  merely  carting  to  it  a  proper  proporlion  of 
fiiind,  whicb  also  abounded  on  the  properties;  yet  from 
neglect,  want  of  information,  or  other  caiiBes,  tliese  fields 
were  suflered  to  remain  unimproved  in  this  respect.  The 
lands  of  a  friend  of  my  own,  in  the  Straits  settlements^  are 
at  tbj^  moment  in  this  condition  ;  and  ahhough  he  ia  striv- 
ing to  tlie  beat  of  his  ability  to  afforil  ihem  the  Tftiiu^iUi 
quEintity  of  Baud,  j'et  his  cattle  are  so  weakly,  and  his 
means  so  contracted,  that  I  fear  a  very  conBiderable  time 
wil!  eUpso  ere  hi&  fields  can  receive  anything  like  the 
€[iianfity  their  nature  demands, 

I  must  not  omit  to  mention  a  parlieidar  kind  of  soil  which 
is  found  in  the  parrsli  oF  Trcljiwney,  Jarnalca,  and  is  very 
vabuible  for  sugar  cane  cultivation.  It  h  of  n  irhocolate 
coloiir;  varying,  however,  to  a  red  of  different  shades  of 
brfgbtntds,  and  has  a  very  gloasy  or  sporkling  appearance 
when  iirst  ploughed  up:  when  wcl,  it  soils  the  hands  ne 
■would  paint. 

Bryan  Edwards,  Porter,  and  others,  make  mention  of  this 
0Oi]  I  hut  1  have  nL>ver  know^n  any  explanalii^n  given  as  to 
ifa  origin-  I  have  had  a  great  deal  to  do  wiih  it  m  tbe 
Webt  Indies,  n.pd  have  seen  abundauce  of  it  in  Malacca,  and 
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am  iDclinecI  to  pronounce  it,  ha  consiating  of  that  lULcaceoiis 

variety  of  spcculnr  iron  ore,*  termed  somctimea  '*  iron- 
fro  Uj  ;"  largely  combined  with  limej  in  various  forais,  and 
other  mattors. 

In  Trefawnej,  Iimeslono  formation  prevails  generally 
wherever  this  ehorolale-foloureii  soil  i^  fbiinrT  ;  niid  it  is  but 
reasonable  lo  Hiippose  thaf  the  large  qnantity  uf  lime  dis- 
solved and  carried  la  salatiou  to  the  soil  by  tLe  action  ciftbe 
weather,  must  serrc  to  neutralize  any  escesa  of  acidity 
canaed  by  the  proseacc  of  the  mineral  oildea.  On  the 
whole,  it  forms  a  fine  friahlo  mould,  is  easily  worked  up, 
ifi  retentive  of  moisture,  and  bears  excdleot  crops  of  canes, 
which  rattoon  Well,  and  prodnce  ahnndance  of  fair,  well- 
gralntd  sugar. 

The  oAitles  of  iron  and  alumina  abounding  must  tend  to 
render  such  soil  fertile,  by  the  large  quantity  of  ammonia. 
which  it  ahaorbs  from  the  atmoepheret  ^ses  in  the  ^oW,  and 
yields  in  solution  Con  the  occasion  of  ercry  fall  of  raiQ)+  t«> 
the  roQtB  of  plants. 

The  Climate  most  congenial  to  the  Eu^ar-eanc  plant  is  of 
a  warm  and  moist  character^  with  moderate  intervals  of  hot 
dry  weather,  attempered  by  the  refreshing  S6a-brec7es.  It 
has  alvvays  been  found  to  grow  most  luxuriiiritly  on  islands, 
and  along  the  sea  coasia  of  mainland;  which  leads  us  to 
conclude  that  the  saline  particles  borne  on  the  sea-breeze 
eaereiee  a  powerful  effect  on  the  growth  of  the  plant.     The 


*  Iraii-frDtli  {EiBfnnhm)  la  cotDpobcd  of  icalj  fHoblc  parti  whicb  WiQ 
strong! J  :  cdaur  bctvrcvu  cbcrr]'  uuj  brunpbb-jvd ;  ver>  witit  (See  Dfih 
TlifiDip«nii's  MlriJ^rB]n^}\  noology,  ani]  Mineral  Anot^itl^,  tol.  i,  p.  43itJ)  TbtrO 
it  a  broirn  ifaly  powiLcr,  nl^ich  ocean  occaiionally  hm^iDg  primary  rocla,  And 
rthlcb  luthtrut  luu  Lkxjd  tufLrrud  ta  dhJorito,  but  it  U>  undDublfllJir  a  varieij  vf 
mJca:  Jtd  d^Dfltituenti  are — 
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ukBuence  of  the  soa-brccze,  liovFever,  U  e&erted  in  maay 
WftTs;  9S  by  imparting  moislure  to  the  eoil,  even  in  the 
llOttest  ireatTier  and  driest  season;  by  aupplyia^  to  it  ibe 
nujor  portion  of  the  ss.1iDo  matter  borne  Inlnnd;  ami  by 
aiTording  to  tJie  leaves  of  the  canea  matter  for  assinjiiatiou  : 
add  to  wbleli,  the  abundant  dew;  whlr.Ii  it  deddedly  Jiffects- 
WithiD  the  tropics,  the  cane  attains  its  greatest  perfection; 
cold»  to  any  degree,  doea  not  suit  its  growth  or  development ; 
hence  it  cannot  be  cultivated  with  success  in  Europe, 
although  it  has  oBca  been  attempted  in  Spain  and  other 
places. 

In  LoQiBiana,  the  frost  oAon  eeta  in  before  the  pIo^Titers 
can  get  in  theJr  crop^;  and  so  aSeets  ihe  eane  that  its  juit^e 
ican  no  longer  be  induced  to  cryslallj^ej  unless,  indeed,  the 
cane4  can  he  cut  and  inanuraL-titred  before  a  i\vAVf  occnr^. 

TliLs  is  occasioned  by  the  duid  contents  of  the  various 
ccHa  or  organs  bursting  (from  exceseive  cold)  their  bounds, 
.*nd  becoming  iatermingled  the  one  with  the  other;  that  is, 
the  eactharine  with  the  nilrogenized  principles,  Now,  whilat 
the  frost  contiaoes,  the  lowness  of  the  temperature  prevents 
tke  posaihility  of  fermentation  {  but  should  a  thaw  intervene^ 
Ifce  temperature  of  the  air  is  raised  sutEcientiy  high  to  per- 
mit R  viscona  fermentation  taking  place,  which  altogelher 
prevents  the  crystallization  of  the  juice,  if  afterwards  con- 
centrated. 

If,  after  a  sharp  frcst,  a  thaw  or  period  of  comparatively 
warm  weather  oci^nr^,  of  sufficieiil  duration,  thjn  viscous 
iermentation  is  continued  until  all  the  sugar  cont^ned  in 
the  juice  is  decomposed,  and  the  commingled  fluids  hare 
resolved  themselves  into  ^^a  viscid  mucilaginoua  matter," 
pOMeseing  neither  sweetness  nor  acidity.  Thi^  will  occur  to 
the  juice  of  the  cane  yet  uncut :  but  it  abo  happ&ns  to 
expresficd  juice  under  other  and  singular  circumstFinccs  ;  one 
iiistance  of  which,  it  may  not  be  out  of  place  to  mention,  as, 
m  both  coj^e^,  the  substances  tending  to  orgnuize  become 
org:amz:ed,  though  by  courses  very  difTereut  from  each  other. 
"  Vauquelinr  on  e&auiiniug  thejuiceof  the  sugni-cuiie — 
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vhicb, before  bemg sent  froiuM^artiulquo, had  bi?en  befLted  19 
212''  in  closed  tinsks,  io  order  to  absorb  tlip  oxygen  of  the  air 
ronhitneJ  Jn  the  flanks — found  ihat  h  Imd  be<^oiiit  changed, 
during  tlie  Yoya^e  to  France,  into  a  visctd  uinciJaginotis 
matter,  which  was  witL  tllfHculty  got  out  of  the  flasks.  It 
'wsft  insoiublc  10  olcohoK  When  treated  with  sulphuric 
ncid.  it  yielded  no  grape  sugar;  and  nitric  acJd  changed  it 
inlo  OJtalic  acid»  without  any  trace  of  mucic  acid,  Tho  sugar 
bad  bccutnc  a  texture.  The  Bubstanco  tending  to  orgaiiize 
liad  become  organized/** 

In  the  upper  districts  of  India,  frost  often  does  great 
injury  in  the  eane  crops ;  but  the  manner  in  which  Hie  mis- 
chief is  efleetetl,  Is  not  at  all  underatuDd  by  either  nutivcs 
or  Europeans.  The  cane  ia  in  every  respt>ct  a  trupic&l  plant, 
and  rcqniree  that  strong  li^ht  and  heat  which  arc  to  bo 
fetiud  ^onliiiQally  in  it  tropicnl  climate  alone. 

The  influence  of  seasons  i&  n  very  important  subject,  to 
^bieh  I  must  beg  leave  particularly  to  direct  tho  attention 
of  the  planter.  In  the  ^irst  place,  I  imiiil  divide  the  subject 
into  two  partSj  in  order  to  treat  of  tbe  great  continent  cf 
India  separately;  as  its  season?  are  entirely  difli-renl  from 
those  of  the  AVest  India  Islands,  l^auritiue,  and  tlie  titrail^ 
Settlnmentt- 

TLc  seasons  of  the  West  Indies,  iMauritiuSt  Ceylon,  anil 
the  settlements  in  the  Straits  cf  Malacca  arc  very  aimiliLr; 
nnd  indeed  the  cbniate  and  flcnsons  may  both  he  sntd  to  lie 
exceedingly  alike,  as  far  as  rctfards  average  hoot,  equable 
temperature,  duration  of  rains,  &c. :  but  there  are  variation* 
arising  from  difference  in  local  position,  which  will  be  par- 
tjcnlarly  stated  under  their  own  proper  heads. 

In  the  colonies  just  nnnied,  there  cannot  be  eaiJ  to  be  any 
■cold  season;  hut  they  all  hare  distinct  periods  of  hot,  dry, 
and  rahiy  weather  wore  or  less  marked,  and  slightly  varj- 
in^  in  the  months  during  which  each  occur.  In  tiie  \Ve<t 
indies  these  periods  are  well  defined  and  pretty  regular,  and 
ihc  planters  commonly  choose  the  spring  and  ihc  tail  as  th^ 
•  Bee  Ttoapftil'i  OiKttnk  CllC[ujtI^^,  p.  Saa. 
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mOBt  eligilile  iimes  for  planting  out  their  Hdck  in  cftUfis; 
bat  on  90ine  estates  t3At\f^  ure  platiU'd  anfl  maiiuf'acturr^d  all 
tlie  year  round. 

I  majr  here  remark,  tbat  I  am  weLT  aware  that^  in  (iftev^ 
Cftses  out  of  tvrenty,  a  inannging  planter  of  a  \Ve*t  Indian 
csUle  is  not  allowed  thu  free  estrcistj  oC  his  own  juJg- 
icent^  but  is  forced  to  act  according  to  iLe  dirucUonft  he 
leoi^Tefl  Irom  the  ngcnt  or  planting  atlomej  (as  he  id 
termed)  of  the  estate.  From  thU  cause^  it  js  not  always 
jnst  to  impute  blame  to  x\\q  resident  manager  (or  overeeer, 
3u  he  is  lerme*],  in  Jamai^ia)  for  the  errors  of  eystera,  and 
Ul  sm"ceHj*  of  l\m  estate  iiomiriHlly  under  his  manag(?ment: 
nur  can  we  altogether  wondur  that  a  niaunj^ing  planter 
brooks  such  a  state  of  dependence,  and  hc^tates,  by  a  show 
of  independence,  to  risk  hla  livelihood  (i^erhaps  that  of  his 
family  aUo),  and  i\t  the  same  timu  make  j^n  enemy  for  Life 
of  the  pUnting  attorney:  wliick  Tery  oAen  would  result. 
That  sm.'h  a  state  of  things  should  exist  is  much  to  be  de- 
plored ;  as  it  is  evident,  that  numerous  evil^  must  arise  from 
■och  R  denial  of  eoniidence  on  the  part  of  the  planting  ^gent, 
and  feelintr  of  insecurity  oo  that  of  the  resident  mauager. 
Ilitsp,  however,  are  matters  more  properly  belonging  to 
another  part  of  my  subject ;  and  I  only  introduce  tl^e  men* 
tton  of  them  here,  that  I  may  be  spared  the  UD<rr&cioua 
lank  of  noticiit^  ihc  numerous  errors  committed  on  Heat 
lutliaa  estates,  in  regard  to  seasons. 

One  of  the  greatest  causes  of  mischief  and  injui'y  on  sugar 
€5iaie«,  b  the  use  of  dried  cane-trash  or  magass  foL-  fncl, 
inslrnd  of  wood  or  coah  To  keep  up  a  supply  of  ihi«  most 
expensive  fuel,  what  sacrifices  are  not  made  ! — what  delay;;, 
^hat  trouble  and  anxiety  doea  It  not  cccadon  I  and  how 
nnejilisfiietorily.  or  rather  bow  ruiuuuitly,  doe»  it  not  aet,  in 
regard  1o  the  iutcrests  and  well-beiDg  of  an  eatate  I  It  does 
jnderil  disarrange  the  whole  sy^lem  of  plantership,  and  is  of 
itself  sufficient  to  disconcert  plans  which,  In  other  respects, 
bave  been  well  conceived,  and  ably  carried  out.  Seed  I 
here  explain  how   this   hapiicns,  and  ho^v  it   affects  the 
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pArlimiliiT  subject  now  under  notice?  I  think  Qot.  A  mom] 
fluitable  place  for  such  an  eiplanatiou  nill  gfiortly  pr^entj 
itself.  I  vrill  tbertjfare  nicirt^ly  reuiiirk,  tbut  provided  with 
an  abundant  and  sure  supply  of  @;ood  fuel,  sacb  as  noal  or 
wood,  tbe  plftDter  would  avail  himaelf  to  the  utmost  of 
advantages  attendant  on  choice  of  time  and  season,  for 
plttDtiQi^'  (;anefi  and  manufacturing  iiis  produce.  No  cloudy 
weather  or  drizzling  rain  would  tben  detrr  him  from  cuttiog 
canes ;  on  tbe  contrary,  every  reason  would  urge  him  to  do 
so:  lie  would  strain  every  nerre  to  get  hLs  ripe  canes  cut 
and  raanufactarerl  before  lienvy  rairtH  came  ou  to  render  tfaeiir 
juice  wntery  ;  and  at  tbe  same  time  to  procure  tops  to  plant 
out  during  sucL  seasonable  weatlier  for  planting. 

Sunshine  or  cloudy,  feir  or  ahowcry,  it  matters  not 
Certaiu  iields  oi'  fine  eancs  require  cutting;  tbcy  arc  cut: 
otber  ileitis  require  planting,  and  the  weatlier  13  favourable; 
they  are  planted.  No  anxiety  can  be  entertained, — dq 
risk  h  run ;  for  a  bountiful  supply  of  eoal  (or  wood]  ie 
on  hand,  which  ensures  a  cei'tain  and  rapid  manufacturG 
of  tbe  juice.  Without  such  fuel,  the  proper  seasons  Cbr 
plandn^  and  manufacture  can  only  be  partially  tLvailed  of. 

In  tbe  West  Indies  and  the  Straits  SettlemEfnts.  the  suvar 
c&ne  always  shows  a  great  desire  to  "arrow"  or  Sower 
during  tbe  moutlia  of  January,  Febraary,  and  Matcb ;  so 
much  sOt  tbat  I  bare  frequently  seen  rattoons  of  only  eeveit 
months  old  arrowing  freely.  From  December  to  Julj 
is  decidedly  the  best  season  of  the  yesir  for  manufacturing  ; 
and  from  August  to  end  of  November  may  be  called  the 
niny  mouths,  or  tbe  months  dunng  which  rain  may  usually 
be  expected:  but  in  tbe  Straits  the  seasons  are  Mtmetimea 
very  capricjOHS. 

As  the  cane  approaches  maturity,  two  or  three  months 
of  bot  and  moderately  dry  weather  brings  It  to  Jts  highest 
degree  of  sweetness,  and  fits  it  to  yield  an  abundaut  return 
of  Hue  quality  sugar :  but  a  slight  sbower  at  long  iotcrrala 
is  for  from  being  injurious  to  tbe  juice;  on  tbe  contrary,  it 
serves  to  maintain  llie  vigour  of  the  plant,  without  weaken- 
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tD^  its  juices,  SeicI]  b  the  ireather  a  planter  always  rejoices 
io  Jbr  "  workiog  otF"  his  crop. 

The  eeasons  in  fn<iiB  may  be  diridcd  inlo  the  cold,  hot, 
and  rainy ;  each  in  extreme,  as  for  as  cho  eaoe  is  concerned, 
and  consequently  aa  trying  to  the  plant  as  eaji  well  be 
hnnginoJ. 

I  hare  planted  fields  of  native  cane  dunng  tbe  mooth 
of  December  (wLeo  id  Up[)er  India  it  is  Tery  cold),  and 
the  pljiTJts  did  not  appear  ^jore  ground  nntil  tlie  weather 
became  warm,  m  iLc  middle  of  February  !  Pinding  no 
appeftr&nce  of  vegetation  for  so  long  a  period,  I  was 
thinking  of  replanting  the  land,  but  waa  told  by  a  Tieighbour 
thst  if  I  waited  until  tbe  warm  weather  set  in,  1  ohoiild 
flG0  the  caDOs  I  hod  already  planted  spring  up  in  a  very 
fiadafinctory  manner;  as  it  was  well  known  that  nairve 
OADe  would  not  vegeUie  wbcii  planted  dui-iag  the  cold 
season,  Thig  I  have  always  Ibund  to  be  the  ease.  The 
Otaheiii:?  and  Cliiiiese  tonnes  are  Etot  so  aHecied,  although 
tlieJr  growth  'm  much  impeded.  Cunes  planted  dtiriug  tlie 
early  part  of  October  attain  a  tolerable  growth  by  December, 
when  tbe  cold  checks  them  completely ;  until  the  warmth 
of  February  and  a  bght  shower  infuse  new  life  into  them, 
nnd  bring  forth  numerous  vigorous  shoots.  The  "hot 
windfl*'  usually  ^el  in  in  the  early  part  of  April,*  and  eon- 
tinoe  until  the  middle  of  June ;  scorching  and  burnijig  up 
the  plants,  which  are  only  saved  by  the  raina  that  then 
couimeurre.  The  rapidily  of  their  growth  is  then  tndy 
wonderful ;  in  four  months  only,  fine  fields  of  lall  and 
luxuriant  caues  have  sprung  up,  where  previously  all  was* 
dry  and  parched  I    The  change  is  indeed  aatonisbing. 

If  it  be  in  a  part  of  the  conntry  where  frost  does  not 
occur,  it  will  sometimes  be  advantageous  to  allow  the  cano9 
lo  continue  in  the  grounj  until  February  ;  when  their  juice 
will  bo  in  a  richer  state  tlkan  it  can  be  imTnedinlely  afler 
the  raiDfi. 

But  if  frosi«  are  to  be  feared,  it  is  better  to  pUnt  at  a 

*  Often  ia  Morcli. 
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good  distttTtce  Qpard  and*  by  keeping  llie  plants  frt?H  from 
dead  li^avcs,  allon*  air,  ii^ht,  and  hf^at  to  circuUte  freely 
b€tivi?en  them,  bo  that  tlicy  may  be  cut  and  iiiAiiiifHotured 
in  November. 

During  the  rainy  season,  and  wbeneror  thuniler-storma 
occiir^  canes  raiwt  receivp  a  very  consitleraLle  Dn<I  be* 
neJii:ml  iin|ieliiSi  froin  the  elRctrlclty  wliirh  tlielr  leave* 
attract  fraoi  the  ovefpharged  atmosphen! ;  and  allhongli 
we  cannot  know  how  it  acts,  yet  no  one  now  van  refuse  cre- 
dence to  the  fact  of  its  wonderful  inBuence  on  Tegetation, 
Independent  of  this,  however,  we  arc  asaurod  of  the  quan- 
tities of  ammonia  nnd  oarhonic  acid  cabling  in  the  at- 
mosphere of  a  tropical  country  ;  both  of  which  are  conveyed  fl 
to  the  eoil  by  the  raioa  which  fall,  and  serve  to  renovnle  and 
fertilise  il.  This  ammonia  eiUts  in  the  atmosphere  of 
tropical  eounlries  lii  much  ^eater  quantities  than  in  that  of 
Europe  ;  iii  consequence  of  the  pntrefaclive  process  being  so 
oontiikual,  and  so  much  more  mplJ  than  in  cold  or  tetu* 
peratc  climates.  India,  besides  200,000,000  of  human 
beings,  teems  with  myriads  of  birds,  beasts,  and  fishes;  all 
more  or  less  yielding  ammonia  to  the  atmosphere  both  dur- 
ing life  and  atler  death:  we  can  therefore  imagine  how  it 
must  abound.  The  native  cultivators  well  know  the  benefit 
laud  derives  froiu  being  ofteji  ploughed  and  worked  up 
during  the  rainy  season;  but  of  course,  they  do  not  know 
the  manner  In  which  this  renovtitiou  takes  pltce:  certain  k 
is,  that  there  can  be  no  country  in  tht  world  where  less 
manure  is  used,  or  where  the  land  is  so  completely  stripped 
— so  hardly  pressed;  yet,  by  the  practice  of  frequent  plough- 
ings,  it  continnes  year  after  year  to  yield  moderate  crops. 
To  what  is  thi^  due?  Is  it  not  to  atmospheric  influence? 
Moel  assuredly  it  is.  Whilst  I  would  wish  to  impress  this 
fact  on  the  planter,  I  would  utthcsamo  time  point  out  to  hint, 
that  although  the  principle  is  in  part  correct,  it  is  on  the 
other  hand,  in  pari,  stupidly  wrong  ;  inasmuch  aa  no*  lo^g 
cullivated  land  can  produce  the  crops  it  should,  merely 
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ud  of  atmospheric  influence :  it  must  have  returned  to  it 
as  manure  a  portion  of  those  constituents  of  which  it  has 
been  deprived  hy  cropping*  Tlie  Chinese  system  of  making 
land  produce  its  utmost,  and  keeping  it  up  to  that  standard, 
is  the  correct  and  strictly  true  principle.  ^Vhat  is  termed  in 
the  Str&itd^  "forcing  a  soil  to  exhaustion,"  is  an  ignorant 
mod  eminently  absurd  expression,  which  has  no  meaning; 
for  if  a  soil  wiJl  produce  by  good  management,  (say)  two 
tons  of  sugar,  for  twenty  years  in  succession!  1^  certainly 
will  continue  to  do  so  ad  infinitum:  provided  the  same  good 
management  be  exhibited.  A  bountiful  Providence  has 
ordained  the  seasons  to  perform  their  appointed  ports,  and 
we  shall  always  receive  their  aid;  but  we  tnnst  not  neglect 
to  apply  our  own  labour  and  skill  in  furtherance  of  nature's 
operations. 


CHAPTER  III. 


MODES  OP  CULTUHE,  COJrtPHTBlSG  PLOTTGHIWO,  PLAKTINO, 
MO^LDIKO,  WEEDING,  BA^£I^'G,  TRAfiHlNO,  kfi.,  IK  THE 
WEST  lM>IEe,  EAST  IVDIKS,  A.JJD  6ETTLEMEKTS  IX  THB 
BTBAITB  OP  MALAt'CA ;  AKD  THE  ItOSl  ft17rTAllI.K 
LABOLRERfi. 


It  ih  ucce«sary  to  treat  of  the  practice  und  reqaireniejits  of 
iLg  (liree  coEiotrk^,  de}>anitely  ;  as  tliej  differ  su  niunii  from 
one  auotljer;  antl  na  tlic  various  operations  will  be  more 
clearly  understood  when  so  arrmi§;cd. 

Tho  West  India  TelandB  first  cni^^a^e  attention.  And  1 
would  remark,  that  although  I  have  n  fair  general  know- 
ledge of  the  systems  pursued  in  all  thote  colonies,  yet  my 
own  actual  experience  amongst  them  is  confined  to  Jamaica; 
my  obeefTGtiona,  therefore,  apply  more  particularly  to  that 
bland :  although,  I  douht  not,  tliat  they  will  he  jierfectljr 
MnJerstotxl  in  the  othcTS  likewise,  Deinerara  'is  so  dif- 
fcreutly  cSrcumstauced  to  the  iaUuds,  that  i  hLuII  allude  to 
that  colony  apart  from  the  rest. 

Entering;  on  the  sohject  of  Jamaica  planterahip,  1  feel  fully 
alive  to  the  peculiar  nature  of  the  task  before  me ;  and  am 
desirous  of  disclaimine;  all  intention  of  giving  offence :  but 
the  whole  systom  if  Fueh  an  entangled  masa  of  mischievous 
practices  (encouraged  and  supported  by  self-intere9t,^-old 
custom, — ohatinacy, — and  deeply -ror>te<l  pr<»JHdiceB),  that  it 
ift  no  eaay  or  agreeahle  undertaking  fo  f*po*e  any  part  of 
it;  for  no  sooner  is  the  exiKJsnre  of  one  error  effected,  than 
straightway  numerous  others  are  brought  to  light,  ^lcJi 
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fts  glariDg  as  iLc  first,  and  JemnnJing  a.  meniion  likewise, 
ftn  ioapartiaJ  and  ca^ndid  review  of  tbe  euLJect,  is  cer* 
to  ^Te  offence  (more  or  less)  to  some  of  the  nmny 
iieB  ratcrefltcd.  I  cannot,  however,  hope  to  render  blcl- 
■lig^ble,  to  absent  propnclore  and  mortgag'ees,  the  causes 
vhlch  militate  a^inKt  iho  welKdoing  of  their  West  India 
eetatos,  mile^  I  write  pkinly,  and  without  reference  to  in- 
dividual  prejudices  and  interests.  TLis  liind  mjsdf  oblirr^ 
to  do^  ia  order  to  offer  my  ob4ervation><  and  experience  in 
88  itseful  a  form  as  possible. 

Wilh  these  brief  reiiitirks^  1  will  uow  praeeed  to  obsprre, 
lliat  Jamaica  egiates  must  be  divided  into  two  classes  :  viz., 
those  whereon  the  plough  can  be  used ;  and  those  whereon 
|lhe  hoe  only  can  be  rendered  a^-ailahle.  Need  I  say,  that 
>r  the  former,  there  is  hope;  whilst  for  the  latter,  there 
[does  not  appear  to  t>e  the  emallestf  under  existing  cirrMim- 
ices-  But  have  planters  amiled  themselves  of  the 
ihagh  to  tbe  fullest  e?ctent  ?  Do  we  find  aaimal  subeti- 
ited  for  human  labour,  aa  much  as  is  possible  ?  and  skilfully 
contrired  and  wpU  adapter!  implernerts,  for  the  primitive  and 
inefficient  hoe  ? 

No,  we  see  nothing  of  tbe  kind  :  on  the  contrary,  we  find 
the  hoe  still  in  general  use,  and  baiuaTi  labour  loudly  eidled 
for.  Wc  tiud,  that  where  the  plough  hft-<*  been  tried,  iu  nine 
CM6Q  out  cf  ten,  it  was  unwillingly ;  and  consequently  with- 
out due  attention  bemEj  paid  to  conEidcratiocs  of  primary 
importance;  much  less  to  minor  details.  I  have,  myself, 
seen  a  dozen  cattle  taken  ont  of  a  gjuinea-graes  pasture,  all 
piifi^d  and  bloated  out  with  rieh  green  grass^  and  at  one9 
pmt  (O  work  in  a  heavy  iron  plough  ;  without  any  training-,  or 
inreparatory  course  of  feeding.  I  have  seen  such  cattle  fall 
exliau^ted  to  the  ground  in  twenty  minutes*  time,  with  their 
tongues  lolling  out  of  their  mouths,  and  two  drivers  lashing 
them  with  whips,  beating  ihem  over  the  head  wilh  heavy 
■ticks,  and  torturing  them  in  various  waye  to  oblige  them  lo 
riflo  and  perform  work  for  which  they  had  not  been  pre- 
yed J     Can  finything  be  conceived  more  cruel  and  absurd 


58 


EJtRORS    OF    THE    WS0T    INDIA    AYSTEM. 


rtan  this?  Only  iraajrine  a  stwr,  puffed  out  on  green 
&Dd  watery  grass,  being  harnMBeJ  to  a  ploagli,  and  expcptpj 
to  ^vDrk  ihrLtugli  tlie  heiit  of  a  tropical  sun!' — to  plough  up, 
perhaps,  lienvy  clay  soils,  during  several  Lours  of  the  day  ; 
ivIlcti  really  the  poor  bea^t  \a  not  hi  a  conciltion  to  carry  liis 
ovni  weight  (alone)  oTcr  the  same  larid,  for  one  liour- 
Or,  let  ua  vary  the  idea,  and  picture  to  ourselves  Iwelvo 
wretchedly  lean  and  miserably  weak  cattle  pal  to  the  mme 
work;  whilst  the  dreadful  whip  keeps  up  one  incessant  round 
of  Isci^ration,  lo  urge  iha  haptoss  animals  to  perform  t1iat 
wltieh,  ill  their  weak  and  starved  eondilioo,  (hey  are  cjulte 
unefjual  to  !  la  this  one  whit  less  cruel  auiJ  abaiinl  ^  But 
id  thia  all,  that  we  have  to  i.-om}iIa.iD  of  un  this  pcint.'  Verj 
far  from  it.  I  have  seen  cattle  trying  to  irork  in  cullurs 
(purposely  niade  and  sent  out  from  Eiigkud)  so  large,  tliat 
it  was  quite  possible  for  the  cattle  to  walk  through  them  I — 
tbiDgs  that,  had  I  not  seen,  I  could  oot  have  credited  it 
were  posBiblc  any  man  couhl  have  had  made,  Surely,  if  a 
proprietor  or  agent  in  England  wishes  to  seud  English-macle 
collars  lo  hi»  estates  in  the  West  Indies,  common  sense 
would  dictate  that  he  should  first  try  th^m  on  a  midclle-sjxed 
steer  in  Euglani],  to  satisfy  himself  that  they  were  of  the 
right  size ;  instead  of  ending  out  urticles  more  saitahle  for 
full-sized  elephants. 

Again,  1  have  seen  cattle  working  ^vith  "  yokea"  so  heavy, 
that  it  was  as  mucli  as  one  man  could  do  to  liH  one  of  them 
up:  whereas  nothiag  of  the  kind  ^va9  necessary  ;  for  yokes 
of  one  quarter  the  weigbt  would  have  been  quite  strong 
enough  for  all  purposes. 

These  httle  eireumEtanees  may  seem  very  trivial,  hut 
indeed  tbey  are  not  so:  they  ^rve  lo  swl'H  t\n^  number  of 
reasons  why  Jamaica  estates  do  not  pay,  B.nd  account  for 
the  heavy  losses  su:^tii!ned  in  the  numerous  cattle  that  die 
off:  or  rather,  that  are  ignorantly  killed,  every  year  !  Is  it 
not  to  be  e^j^ctcd  that  cattle  ao  iibuscd  will  die?  la  it  ncK* 
indeed,  a  mutter  of  surprise,  that  any  of  them  sunive  sncti 
shocluDg  ti-eatmentf     It  leoUy  ijs;  nnd  when  we  consider 
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tlimt  gooj  young  oifiii,  or  steers,  cost  in  Jamaica  from  10f< 
b>  16t  sterling  e&ch,  wt^  cannot  fail  to  percetre  that  erfrj 
pOMible  reason  h  id  favour  of  a  pro]>cT  selection  anil  man* 
agcTDent  of  caltJe ;  in  order  to  obtain  from  them  the  greatest 
poiStiMc  amount  of  work  in  the  shortest  possJhJe  lime,  and 
at  ih«  lea&t  possible  cTp^nso  and  mk.  But  this  is  by  no 
mi-^H9  the  plan  pursued  in  Jamaica:  on  many  estates  it 
would  Jiot  be  tolerated  lij  the  alfomev;  whilst  on  others  the 
tyreneen  are  too  prejudtred,  ur  loo  indiUfreiit^  fo  atteuij>t  an 
allfTAtioit.  On  oliDoat  every  ost&te  in  the  island^  tbe  cuttle 
may  1)c  seen  lyin»  at  nights  (all  the  year  round)  in  ojiea 
and  exposed  caUlopens,  often  knee  deep  in  muck  aod  mirt;: 
at  end  season  of  the  year  bloated  inth  green  grass,  at 
another  halffitarved,  miserable,  and  snTirming  irith  *'  tkks;" 
burd  worked  by  day^  and  wretchedly  fed  at  nighta.  On  no 
estate  have  I  ever  seen  good^  clean^  welbcovered-in  stalls, 
in  vhirli  a  steer  miglit  ]te  tier?  up  and  fed  ?  Nt-'itlier  have 
1  ever  sec-u  guinea-grass  hay  made  and  stacked,  for  the 
working  cattle  of  an  estate;  that  tliey  might  become  6nu 
Id  fl»h,  aad  capable  of  great  and  long  continued  eicrtion  ! 
Par  from  alt  this,  I  haTe  generally  remarked  a  total  dis- 
regard for  their  preservation,  amoitnting  to  a  shameful 
saeritioc  of  property :  and  that  in  many  cases  it  is  n'ilful, 
I  am  quite  convinced. 

Amongst  the  many,  I  will  iaetance  3  propectj- 1  was  ouce 
intimately  acquainted  wtlh^  on  the  north  dde  of  JtintsiTea, 
€>f  abont  750  acres^  nnii  then  mfiking  150  hogsheads  (of 
1,600  Ihs.  each)  of  sugar,  and  7r^00  gallons  of  rum,  which, 
I  think,  may  well  ^tonLsh  any  one,  unacquainted  wJtb  the 
evil  doiugH  of  planting  agents. 

Tbb  property  had  2o0  head  of  horned  cattle,  worth  aa 
nearly  as  possihle  8/.  a  head  =-'2000/.  sterling;  about  40 
tauke,  value  about  20/.  each  =^800/.:  in  all  2,S00A  Morling, 
in  cattle  alone— which  one  would  be  apt  to  suppose  an  enor- 
mous sum  ;  yet  this  estate  was  every  year  supplied  with 
fresh  entile  to  supply  lus6es  by  death  *  Tliia  surely  w;is  bad 
ecoiigh:  but  what  will  be  eaid  when  I  assert  that  those  yearly 
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sapplios  w^e  not  pur<?lkB.6i?s  mude  in  tlie  b&st  and  cheapest 
mirkt-l;  whieh  would  ensure  to  the  proprietor  efficient 
■working  animals  at  the  most  mod erftte  rate.  Notliirgof  the 
BorL  The  agent  (or  planting  attorney,  as  he  is  termed)  of 
the  estate,  would  order  the  manager  to  go  to  a  particular 
"breeding  pen"  in  St.  Ann's,  or  St.  Elizabeth's,  and  make 
choice  cf  a  certain  number  of  cattle ;  which  would  be  duly 
sent  to  the  estate,  and  charged  for  at  the  highest  rates, 
Without  rerorcncQ  to  their  quality.  Thus,  the  munager 
might  know  excelleut  young  cattle  for  eale,  at  lOJ^  Bterltng 
a  head ;  which,  heint;'  bred  in  the  immediate  neighbourhood, 
were  preeieely  the  description  of  animal  required:  yet  he 
would  not  be  allowed  to  purehaee  tbem,  hut  he  obliged 
to  post  off  fifty  or  one  hundred  miles  lo  choose  from  ii  ^'pen," 
catth?  not  in  auy  way  suited  to  tlje  estate;  haviog  the  ad- 
ditional mortification  of  knowing  that  they  would  be 
charged  for  at  the  rate  of  12/,  and  16/.  a  head,  with  tbe 
ri^k  of  one  or  more  dying  on  the  road  home,  aod  the 
poeitivc  certainty  of  one-half,  or  onc-tbird  dying  bcfcu^ 
they  had  been  on  tlie  estate  three  months )  Did  the  uiaa- 
ager  yentare  to  hint  his  disapprobation  of  this  course,  it 
would  immediately  oUain  for  him  hh  discharge  from  the 
estate,  and  the  Easting  dislike  of  the  agent  or  attorney,^-^ 
and  why  ?  merely  be^Miisc  the  tiaid  breeding  pens  belonged 
to  the  attorney  himself — to  his  relatives  or  constitneota — 
and  it  was  bis  interest  so  to  manage! 

I  have  known  the  same  estate  pay  Irom  201.  to  25^ 
sterling  for  mules,  for  the  some  reason ;  when  larger, 
rtrongor,  and  in  every  rcsjiect  better  mules  couM  be  ob- 
tained in  the  neighbourhood  at  17/.  and  18^.  each!  But 
wes  this  estate  nn  isolated  caae?  Was  it  not  a  notoriotis^ 
and  almost  nniversaJ,  practice  throughont  Jamaica  ?  Every 
planter  must  know  that  it  was  (and  in  all  probability  is 
still)  carried  even  to  much  greater^  and  more  frauJuleut 
lengths;  which  were  a^  universal  as  notorious!  Surely  this 
ftyatem  throws  coosiderable  light  on  the  mysterious  non* 
progression  of  Jamaica  estates;  in  so  far  aa  tbo  obstitiate 
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pcTB^'orftQce  iQ  tie  use  of  ctLttl^milbi  kee]>mg  up  large 
herds  of  cattle  on  estatei^ ;  the  rejectioD  of  all  improvcmt^ut 
m  maunrmg  lands,  and  maniifactunQg  produce;  and  the 
utter  absence  of  all  attention  to  the  welUbeing  and  pre- 
■ervBtJoa  of  (heir  honied  cattle  and  mules  arc  concerat^d ! 

We  kDuw  tbat  the  average  working  period  of  a  steer,  or 
heifer,  m  Jamaica,  uuder  faTourable  circunLstancea,  is  teu 
j€ATa;  but  when  a  Utile  eatra  care  has  Lieen  bestowed  on 
tbem.  we  may  aafcly  reckon  on  fifteen  ycare;  whikl  a  inuJe, 
witlj  common  care,  will  work  for  twenty,  thirty,  and  oven 
ftrty  years,  I  have  had  foar  mules,  varying  ia  age  from 
foriy-five  to  forty-eight  years  each,  as  proved  by  the  nioat 
Qodoabted  endcnce ;  and  all  of  them,  at  that  age,  taking 
their  regular  Gpells  in  turn.  The  attaiiiuieat  la  these  several 
agtfsmay  be  very  Je&Irable  for  the  proprietor  and  mortgagt-e; 
but  It  would  he  a  very  formidable  afiair  to  the  agent  who 
bafi  "  breeding  pens"  of  his  ovm*  and  relatives  or  frionda  to 
patroniz*?.  Uow  would  he  then  manage  to  dispose  of 
their  cattle  and  mulcfi?  The  moro  closely  we  examine  tbjB 
breeding'pen  patroiiaLre,  the  more  forcibly  are  we  struck 
with  its  ruiLou^  tendency.  It  has  been  the  great  obiitiLde 
to  various  improvements  in  sugar  cultivation  and  manu- 
facture ;  and  tnvist  be  put  a  stop  to,  ere  tLe  liugsr  estiiles  eaii 
^uci^eed.  A  steam-ianguie  I^  lucomparahly  cLcitper  and 
moreefficieot  than  cattle  power.  Lung  tops  (the  green  i(?aveH 
and  upper  portion  of  the  cane,  when  cut)>  u.nd  the  expressed 
cane  stalks,  green  and  moist,  as  they  come  from  the  mill 
(uirually  called  green  trafh),  furnish,  in  their  decay,  manure 
Cir  eiuptrigr  lo  that  of  oottle;  and  coal  offers  a  fuel,  so 
mbundantj  cheap,  and  desirable,  as  to  render  it,  in  every 
respect}  more  suitable  than  dried  eane-trash  or  mag&i^s. 

Whnt^  tfien,  keeps  fhese  from  being  brought  into  upera* 
tiyii?     Is   it   not,    in    uiJie   cases  out   of  ten,  self-iulereat; 


"  I  biTclcjiavaBttorDovB  kdiI  to  Ike  SpacUb  CDdln  oad  boy  up  a  nuabetof 
IDalcB,»]ucl]oik  ■niral  were  sent  tolhcir  breeding  ;>?UB,niiirAf^ftadii1'[rLrvanlt 
■pporUaoefl  gir  Xo  IbeiJiSbvnl  eBtain  of  their  conBUttienUi,  ind  cliv^ed  For  u 
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which  miarepreseDts  ihcts,  and  conjures  up  ditHcitlttcs  that 
oan  have  no  real  existence?     U aclonbtGdly  it  is:   und   H  ^1 
serves  lo  show  the  miserable  condition  to  which  the  resident  ^^ 
manngm^    planter  h   reduced.     Tn   Jamaica   he  is   terotGd 
'*  Overseer,"  whiUt  his  asaislaiits  are  nanifld  **  Book-keepers." 

Bat  the  overseer  of  the  present  time  Ls  very  unlike  th«  ^J 
rude,  untaught  person  of  bygone  dhys  :  bo  i»  notr.  geuerally  ^M 
spcakmg,  of  good  iamily;  well,  and  often  even  classically 
educated  ;  and,  consequently,  poa&ea&cs  u  superior  nnd  eii-  ^J 
lighfeccd  miud.  Yet  this  class  of  men  are  treated  with  ^| 
Ecorccly  more  coDBidcration  than  the  inferior  claaa  ivhom 
they  have  succeeded ;  they  muet  do  whatever  the  atlorocy 
may  order,  however  arbitrary  or  prejodieial  to  the  intcreBtg 
of  the  eHtat*?  it  may  be ;  otherwise  they  lose  their  situations, 
and  are  thrown  out  of  em |iToy men t,  perhaps  for  months  J 
There  is  no  commiining  wtlh  the  overseer  in  regard  to  the 
welfare  of  the  estate — ►no  exchange  of  advice  hetwixt 
overseer  and  attorney :  or  at  least,  none  which  merits  the 
title.  In  factf  the  whole  sjEitem  is  quite  opposed  to  euch 
confidence  and  consideration :  the  attorney  emplors  an 
overfieer  who  will  Tnanagje  the  property  he  is  placed  on 
preeieely  as  he  directs,  and  who  will  bend  lo  him  in  all 
things.  The  overseer,  on  the  other  hand,  seeks  to  conciliate 
the  good-will  :Liid  secure  the  couiitenunee  of  his  employer, 
the  allorney, — the  ouly  employer  whom  heknowa — by  doing; 
all  in  hia  power  to  please  bim.  lie  knows  that  at  any 
moment  with  or  without  a  reason,  the  ftttorney  may 
discharge  him  :  is  it  to  he  wondered  at,  thercffore,  that  he  ia 
cautious  of  saying  or  doing  an^ht  olfensLve,  when  it  could 
only  lead  to  hrs  own  loss  of  employment  and  attendant 
injury  ? 

Of  course  it  will  he  understood  that  ihei-e  are  many 
alJorneys  who  are  exceptions  to  the  above  ruh- :  which  T  am 
sorry  to  say,  however,  is  still  hut  too  general-  Nor  ilo  X 
intend  to  assert  that  a  very  strict  sapervisiou  b  not  neces^ 
sory ;  on  the  contrary,  I  consider  a  proprietor  or  agent 
cannot  exercise  tot)  much  vigilance,  or  interfere  too  often. 
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lie  fiads  tilings  going  wrong  on  an  eatafc.  But  I 
tbiiik  that  ah  C'Vlt^cct  should  be  brought  to  identify  him- 
«oir  with  ihc  pruj^erty^  of  which  be  is  in  charge — that  he 
£houIi  rfgard  it  as  his  comfbrt&blc  nnd  uDUonbtc^  home; 
^hich  be  ieeh  is  securt^d  to  liim  by  the  good -feeling  and 
iiilfresl  of  th**  proprietor  or  ag*?iit.  Were  such  n  feeling 
filled  into  being,  and  carefully  fostered,  mony  very  great 
Ltrnc6t^  vrould  result.  Tur  InslRiire:  take  an  iJitj^lligL-ttt 
and  right-raiuded  njan,  of  educfition  and  experience,  and 
|i]ace  Jjiui  in  charge  of  au  estate — giving  him  an  honest 
Accuunt  of  its  pecuniary  posiEioa,  a  clear  idea  of  >vhat  Is 
^apcctcd  from  hlni,  and  a  genuine  assurance  of  conlidenee, 
ficcm-ity,  and  indnlgeni  considortilion — and  1  feel  convince dj 
thai  he  would  study  economy  in  the  general  nianagemenl 
of  the  estate,  and  employ  tbo  [Anergics  of  his  uirnd  ia 
eoiiipasMng  its  gradual  intproTemeni^  instead  of  speenlaUng 
on  the  advent  of  a  successur. 

At  present,  the  great  fdiii  of  an  overseer  is  to  k{wp  his 
situation ;  which  is  generally  of  so  insecure  a  tenure  that  be 
thinks  it  a  folly  to  enter  on  calculations  that  rctjutj-e  time 
to  carry  out.  It  is  a  niosi  injurious  system^  and  sliould,  at 
all  risks,  be  altered  ;  for  without  fccliog  a  heart-and-band 
l^ind  of  interest  in  th<>  estate  that  ho  managea,  the  overseer 
ean  never  act  the  part  he  ought- 

T  have  given  an  instance  of  a  small  estate,  havijig  cattle 
amonnting  in  aetual  viilu*^  to  2^800A  sterling,  and  making 
only  loO  hogsheads  of  sugar  per  anuum ;  besides  incurring  a 
yearly  outlay  for  freah  catllt:  sujiplied  in  the  place  of  those 
^hich  have  died  I  Is  this  not  enough  to  make  one  starel 
Can  anything  be  conceived  more  ridiculous  and  eitrasagant  1 
Ixl  na  contrast  this  ^vilh  what  an  estate  T^aUt^  requires,  to 
funiifih  an  out-turn  of  250  lone  of  ei^ar.  First,  1  hold 
St  ns  Indispntable,  that  loO  acres  of  land,  oultivaied  in  a 
Jitional  manner,  will,  in  aea&ons  of  ordinary  chiiruricT,  pro- 
dnce  that  amount  (360  tons)  of  sugar,  and  100  puncbeoris 
of  ruiu-     Secondly,  ihat  the  whole    150  acres  are   levial> 
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plonglf&ble  land.     And  lastly,  tlmt  everj  simple  and    In* 
eipensive  improvement  lie  n-vailed  of* 

All  estate,  tliea,  we  will  Bjppose,  to  coasist  of  600  aasres 
of  laiid,  in  cuie  pieces,  grass  pieces,  commca  pasture,  Degro 
grouuds,  &.C,  &c.;  ODc  hiuidrcd  and  £fty  acres  coLstantly 
in  cane,  id  sity  75  acres,  plants,  und  75  acres,  first  xattooOB, 
orery  year,  and  the  ^^  works'*  in  the  centre  of  tiiese  fields; 
a  good  honest  tie  am  engine  of  tea  horse  povrer;  improved 
eFaporatin^  pans  and  concentratc^r ;  with  t'oals,  as  tlie  whole 
and  soleiuel;*  and  seventy-five  good,  strong  youn^  caUle, 
averugiiig  10/.  sterlmg  a  head,  divided  us  follows  : — 

Twoplougba  of  lii  fAtlleeacli,  Bud  three  zttn  ,  .  ■  ■  15 
For  bii  Uglit  b<jt  itnuij^  cjirtJi  each  hit,  buI  four  CKtn  .  .  40 
DreedmgfDWfl  ta  kup  upatoek         ,-_SD 


Total 


75 


The  fifteen  plough  eattle  to  be  kept  continnolty  in  ctaUa, 
ftnd  fed  on  dried  grass  Bird  maize,  or  cliopped  tops ;  and  the 
cart  cattle  in  like  manner,  boused,  and  fed  on  dry  food  con- 
tinually ;  except  Sundays,  when  the  whole,  both  plough  and 
cart  cattle,  should  be  allowed  a  day'a  grazing* 

In  order  to  n^ana^o  this,  a  certain  number  of  acres  of 
land  must  be  kept  planted  out  In  guinea-grass  fur  cutting — 
in  which  no  cattle  eonld  at  any  time  be  allowed  to  feed — 
and  tbe  grass  must  be  in  regular  lines,  and  at  regular 
distances,  eo  as  to  allow  the  plough  and  other  implements 
being  continually  used  through  it.  In  this  manner,  guinea- 
grass  pieces  can  be  kept  m  exceUent  condition  and  con&t&nt 
fertility,  at  a  mere  nominal  cost;  whiht  grass-cutters  will 
cut»  on  contract,  fifty  bundles  (cjicb  weigliing  over  30  lbs.) 
and  lay  them  on  tbe  road,  or  inlerral,  for  the  carts,  for 
one  dollar ;  whith,  under  auch  circuraatancea,  I  couaider 
a  bigh  rate;  but  I  have  often  paid  that  sum  in  Jamaica, 
Now  a  horse  wiU  keep  in  excellent  condition  on  three 
such  bundles  a  day ;  but  even  allowing  200  bnndlea  amongat 
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tifty-flvti  cftUle,  or  an  oquifaleiit.  dried,  and  I  am  certain  that 
ihey  would  keep  iii  ihe  most  admirahle  workiHg  condilion- 

These  two  hundred  bundles  would  cost  llie  estule  four 
dcllars,  cr  sevenleea  shillings  aoil  fourpeuce,  English  njonejr ; 
mid  every  planter  must  know  that  cuttle  so  fed  and  tended 
will  perform  doable  the  work  they  otherwise  would,  and  that 
too,  with  perfect  case  to  theniGClvos.  But  I  propose  E:iviiig 
the  plough  cattle,  each,  one  quart  of  Indian  or  Guinea  corn 
every  day  tlieywork;  not  whole,  but  passed  thronj^h  a 
mil),  Tbb  would  be  an  extra  charge  of  one  shllliii|^  and 
eiglitpence  a  day,  which  would  make  the  cost  of  aiipporling 
Afteeji  plough  cattle^  Huiount  1o  about  atx  shtlliDga  and 
threepenire  a.  day. 

With  siJcU  food  and  treatment,  tlieae  cattle  could  work 
from  six  oVlock  in  the  morning  nntJ  ten;  resting  and 
feeding  four  hours,  thfit  U,  until  two  o'clock;  from  which 
tliey  ivould  again  work  until  six  c'dock,  altogether  oiglit 
hours  in  the  twenty-four;  during  which,  eat^h  plough  will 
turn  up  one  acre  of  land  thoroughly.  It  is  quite  useless 
for  any  planter  lo  pay,  that  eattle  will  not  perform  this 
work,  for  I  know  for  a  positive  certainty  that  ihey  can 
do  «o-  having  h»d  six  cattle  ploughing,  morning  anci  even- 
ing, in  fill  eight  hours,  for  several  week  a  continaously,  giving 
me  one  full  acre  a  day,  and  rarely  stopping  work  even  for 
one  day.  More  than  this,  my  plough  cattle,  so  treated  and 
worked,  grew  fat  on  their  work,  and  wi?re  never  ill;  but  were 
in  all  re?fpects  the  best  conditioned  cattle  on  the  eslAte. 
The  ploij^'h  that  I  used  was  a  small  light  wooden  one.  with 
VI  iron  shore,  made  by  my  own  people  {  and  coat  abont  one 
pound  etcrhng. 

^Nothing  can  be  mcro  simple  than  such  an  implement; 
and  iia  efficiency  is  so  great,  that  I  would  never  desire  any 
better  plutighing  than  is  performed  wilh  it.  In  J:imaioa 
Jhttr  sieers  conld  draw  a  similar  plough  wjtli  ihe  \eT^ 
greatest  ease  and  comfort ;  but  I  have  made  aii  allowance 
of  six  eiUtle  to  each,  in  considerntion  of  sti^soils;  and  I  am 
perfectly  certain  that,  with  buch  a  number,  each  plough  will 
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meet  thoroughly  lum  up  tweoty-tive  acres  n  laoTLtli  (tweotjr- 

four  VForkiug  day^).  Including  a  plougbnian  nt  4^*,  and 
two  bfjys  al  1*.  3d.  each  day,  ihie  work  would  cost  only 
l^/.  3f,  &f. ;  and  if  iW  same  land  had  a  further  working 
up.  as  a  harrowing,  liaingheriEg  *  and  treuehing  for  can^ 
plaoifi  (earli  six  i'eGt  aj>art),  it  wQtild  occupy  one  moruh 
loug'er,  and  cor^t  mi  Hdilillunal  VlL  3ji.  iid .  iraking  the 
jwrfcct  prepzirulmu  of  Iwenty-Iive  Eicres  of  luud  AiiKiuiit  to 
'24L  It.,  or  not  qoitc  J/,  per  iLcrcl  Aflcr  which/i^rtr  »j<im  ohq 
easily  drop  the  cane  plants  along  the  Irenchca  (coverio 
them  very  partially  with  h'ta  foot  as  he  proceeds),  at  the  rate 
of  one  acre  a  da^^  for  ojit  doilarf  Thue  t^o  euch  pluu^hi 
would  occupy  only  three  months  (or  aeventy'two  working 
d&y«),  in  ploughing,  harrowing,  hainghering,  and  tretiehing 
the  whole? seventy-five  acres  of  land;  at  a  co^t  to  the  estate, 
including  phinting  (as  before  rated),  of  ahout  90/.  sterling! 
wliE^rejLs.  acoordini^  to  the  uld  syHtein  of  digging  caiie-hole^ 
the  aamQ  quuuiity  of  iauJ,  duL^  and  planted  out,  would  oos 
376/.!  Nuw  these  t^ro  bums  alone  show  the  Imtne 
adraatagea  derived  from  the  use  of  the  plough;  but  it  is 
CTidcnt  that  we  must  look  closely  into  £cveral  pointe  which 
it  atfocU,  fully  to  understand  the  extent  to  which  the  planter  a 
interest  is  inRuenced  hy  it. 

Ill  the  ^rst  plaee,  we  must  coneider  the  benefit  which  the 
soil  derives  from  heing  io  well  ploughed  up,  harrotved,  fttid 
pulverized,  which  may  be  Baid  to  eoneist  In  mixing  up  its 
various  con^titueiiti^ ;  lu  moving  and  ^attE^nng  ahout  Hiv 
eiercmeutitious  matter  emanating  from  the  roota  of  tLc 
cane;  in  Ioo^nint^  puJveri^iog,  and  rendering  |>orou a,  the 
fioil,  so  that  air  and  witter  can  penetrate  to  perform  their 
important  funotioDs  (ace  page  4lj),  and  ia  eradicaliiig  all 
weeds  aod  grasses . 

Sceondlj/,  the  certain^  e>  poditious,  eiEcient,  and  eoopo- 
loical  munnt^r  in  which  the  vrork  ib  performed*     Thirdly,  the 

*  Bnngkirr  id  dil  ludiiUi  hnpltaaeat  uicd  lor  hrmldng  <At}dt,  ^ulnniang  di« 
Boil,  uad  siiEbolli^j^  vttr  llic  Jaucl-  [(  ruiuijilB  tfitirely  iiT  a  iiicceirrruu^li  tlinlH-r 
utiullj  PLghili^n  laijg»  eight  meh*^  tn^OAii,  ami  tLroe  cr  Tour  incliH  Uiitk,  and 
U  drtiwu  by  (imr  cuttlt ;  tbo  two  drivtn  Btnpdiiig  dd  it  vbilit  drlTuiy- 


TUG  SraTEBf   B£QUIBSI>  TO  BE  PURSUBD. 


67 


great  saving,  both  in  'Mops"  dud  labour  in  supplying;  u 
by  ihifi  Qiethod,  cune^  are  planted  in  Unes  m  feet  aptt,  and 
full  twp  feel  distant  irom  cone-top  to  ciintJ-top,  takings  in 
all,  about  2,340  cane-iopa  to  an  aisry;  almost  every  one  of 
wliiclk  will  grow»  a!i  the  land  is  ho  wtJ]  piilveri?^  ;  t^onse- 
(jneiitly  requiring  little  or  ao  supplying.  Fiairthl\f,  the 
^Mulity  with  which  The  cuhirator,  hoe-plough,  or  plough 
ibelf,  can  be  usL'd  between  llie  oanc-rows,  for  the  purpoae  of 
fl^rftdicaling  wcedjs,  and  turning  up  the  soih  And,  /oA-fJy, — 
perimpv  the  most  importuzit  of  all, — the  immcnt^  saving  in 
huniun  labour! 

In  a  country  where  labourers  are  so  «car<^e  and  high 
pnoed,  how  can  any  planter  overlook  so  vital  a  consider' 
ationf  Only  rifled  that  iifieen  cattlf^  cau  be  i^irpported  in 
good  condition,  and  seventy-live  acres  ofland  can  hcadinirahly 
prepared  and  p1iiult:d  out  in  canes  hy  the  aid  of  ten  lahoureri 
onlif,  working  seventy-two  days!  iJut,  to  carry  it  further, 
these  same  cattjc  Lave  before  them  nine  other  month?  of  the 
yenr,  during  which  they  are  employed  in  the  diflercnt  6elds, 
with  cultivator,  hoe-filon^b,  and  plough ;  cleaning,  mouldings 
and  bankinfT  the  young  canee;  ploughing  through  guinea 
grasa  fields;  carting  niauure  from  their  own  etallii;  coola 
from  the  wharf;  or  other  useful  work.  Whenerer  they  are 
not  at  work,  tliey  are  refiling  in  tlit-lr  r.omforuhic  stalls,  well 
fed  and  tended,  and  CL>llecting  a  Btoek  of  Htraugth  and 
vigour,  to  he  put  forth  advantageously  whenever  required. 
Cattle  so  trecited,  the  planter  may  place  every  confiJence  in, 
when  called  oti  to  perlorm  hard  work  ;  and  at  the  hmtte  time 
be  may  aately  reckon  their  average  period  of  aerricc,  from 
ten  to  Ht^ecn  years.  Such  animals  would  pay  for  theniselvea 
over  and  over  again,  and  still,  al^er  th^r  long  and  honeet 
flcrritudej  would  sell  to  the  butcher  for  almoet  ae  ntaoh  as 
they  origin dly  coat. 

With  the  fcrty  eart  cattle  before  allowed  for,  tho  aame 
course  of  feeding  and  treatment  would  be  followed,  (with  the 
exception  of  tire  coru) — which  would  result  in  the  per- 
(bnuance  of  double  work,  and  a  long  career  of  vigorous 
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liealtb,  aod  genuine  uflefulDeHs  to  the  estate.  Carta  can 
always  be  adTflntag;eously  employed  oti  work  of  one  kind  or 
anollier,  whether  in  or  out  of  crop  time ;  but  it  is  of  con- 
siJerablG  iinportanee,  that  tLey  be  udaptcd  to  the  deacriptioa 
of  work  they  may  be  required  for: — v.  cane  oart,  a  coal  cart, 
a  grsKS  cart^  niid  a  5»gar  waggon  or  truck,  each  shoutd  be 
esiactly  lilted  for  lu  peculiar  employment.  Four  or  six 
cattle  ooly  filmuld  be  used  in  eadi  cart;  if  they  are  really 
good,  Blrong  amiuals,  fed  on  dry  food  and  carefully  attended 
to,  four  of  ibem  are  quite  equal  to  the  working  of  oue  Ini^ 
cart  with  ita  full  load,  wherever  the  roads  arc  at  all  tolerable 
and  [cygL 

During  crop  time,  bringing  canes  to  mill,  and  returning 
with  green  ti-ash  to  the  field/  would  oon^titute  ample  em- 
ployment for  all  the  cart  cattle  on  the  property  ;  but  out  of 
crop,  or  wh(?ri  not  so  engaged,  they  should  be  kept  cQu- 
staLlly  employed  in  bringing  eoals  from  the  wharf, — manure 
from  cattle  pens, — aanJ  from  the  sea-srde  (if  llie  lard  re- 
*iulrca  it), — grass  dried  for  slackiug, — boards  and  other 
supplies  from  wharf, — in  aiiatsting  in  ploughing,  cleaning. 
moulding,  end  banking  young  canes  ;  or,  indeed,  in  any  or 
every  kind  of  work,  to  whic^h  they  can  be  applied.  In  tins 
manner,  forty  cattle  will  perfgrni  an  amount  of  work  which 
would  perfectly  astonish  a  West  India  planter;  whiUt  the 
actual  nuDilwr  of  labourers  required  to  guide  and  direct 
their  exertions  and  supply  them  with  food,  are  only  ten 
men  and  seven  boy&  t  in  all  seventeen  jw^rsons  1 
Now  the  maintenance  of  forty  cart  cattle  kept  in  stalls  and 
fed  on  good  wholesome  dry  grass,  will  amount  during 

one  whole  yt^ar  to £'203     0    O 

And  allowing  that  r^ix  carts  and  ihirty-ai^  cattle 
work  tivc  days  in  each  week,  or  260  daya  in 
the  year,  then  tlie  hire  of  tliirteen  persons  is  32o  0 
Add  to  which,  for  the  plough  cattie  maintained 
during  nine  months  anJ  working  IHO  days, 
including  plougijmcn,  boys,  &c.,  llie  sum  of       202     0 

And  we  find  that  for  the  very  moderato  totiil 

sum  ui £730  0     0 

*  Tc^lUcr  «Elh  esTling  c^ne  loin  to  UiQVrtrLt  plcM«  requiring  planting. 
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we  e4tQ  ftccoctpUsb  all  tlie  namerous  attd  miportnnt  obj«<t8 
above  en uiii crated  i  to  the  frreal  abridgment  ufliuiiian  labour, 
and  vonf&c|uent  *avin^  to  the  estate  itself :  benefitting  like- 
wise tbe  island  Qt  large,  iiia^raucb.  us  it  serres  to  throtr  the 
amount  of  labour  snvcd  into  tLe  inarkct- 

I  bave  made  a  calcniation  for  twenty  breeding  cowe  aleo; 
wbicb,  of  coar£e^  are  under  the  eare  of  a  man  or  big  boy, 
tinlil  tbey  increase  so  mucb  as  to  demand  the  tifisistanee  of  a 
Uf  tit  boj  likewUo :  altogether,  during  five  years,  their  tend- 
ing would  cost  about  175/, ;  whilst  at  the  moderate  calcula- 
tion of  fifteen  calves  a  jear,  we  might  safely  reckon,  aa 
foUowSj  at  the  end  of  the  five  years : — 

Ifi  ^aan^  ci^ttle,  4  y^n  old,  v&luo  £150 
15  «Ec,  a  ,1  105 

1.^  tin.  2  „  75 

15  dc,  I  „  GO 

Tolal  00  Yoarg  caLlFe.  Value  £380 

Breeding  cattJc,  properly  cared  for,  will  continue  not  only 
alive  nnd  well,  but  breedinef,  for  fifteen  or  twenty  yoara;  as  I 
have  otlen  seen,  and  had  undoi^bted  proofs  of,  I  do  not  ad- 
vocate, however,  such  aged  cattle  bein^  kept  for  breeding ; 
but  would  much  rather  fatten  up  the  original  fitoek  for  sale, 
and  supply  their  places  with  tlu'ir  own  young  heifera. 

It  is  possible  tliat  one  or  two  of  the  working  cnttle  may 
die  dunug  a  [^ierlod  of  livt*  years ;  to  rejdace  which,  it  might 
be  absolutely  necessary  to  piircbase  others ;  but  tbis  could 
be  only  looked  on  as  an  advance  made  to  the  account  of 
breeding  stock,  which  they  would  quickly  repay  with  com- 
pound interest. 

The  increase  of  these  cows  should,  however,  never  be 
allowed  to  extend  beyond  a  certain  IJmitj  but  must  be  kept 
uud<?r,  by  selling  otf  some  of  tbe  old  or  young  cattle  from 
lime  to  lime:  facilities  for  doing  which  to  aJvantnge.  in 
Jamniea,  ure  ahiinrlant^  The  positive  gain  to  an  e*itala  by 
Iteepiiig  such  breeding  cows,  Ls  of  a  threefold  character,  vJz-, 
Ibe  value  cf  their  increase  over  the  Bums  ejcpended  for 
herdaman  and  boy,— *tbe   amount  of  mauure  ^vhich  tbey 
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would  furnish, — and  the  perfeot  acclimation  and  adaptation 
of  their  progeny  to  the  estate  where[>n  they  arc  bred,  aird 
would  continue  all  their  lives,  o\cr  young  cattle  purchased 
in  jinclheJ*  pftrt  of  tho  island;  half  of  which  would  most 
prohahly  die  the  tirst  or  sGcond  3eQ3on,  tind  occasion  ^cat 
lose  and  inconvenience  to  the  estate. 

Theae  are  very  important  considerations  to  a  proprietor; 
and  it  will  no  doubt  be  argued,  that  cows  are,  eren  now,  kept 
on  Jamaica  estates  for  these  identical  reaaona :  "but  I  cer- 
tainly do  not  reckon  on  the  breeding  cattle  beiji^  kept  m 
open,  exposed,  wet  and  filthy  pens,  promiscuously  with  the 
working  steers,  as  they  are  In  Jaoiaicai  Were  ihey  to  be 
50  treated,  I  should  not  calculate  on  more  than  one  cow  in 
three  biinging  forth  and  rearing  her  calf:  for,  iodcpendent 
of  the  ei]>09ure  to  all  weathers  and  wretched  condition  of 
the  pens,  the  cows  arc  always  being  gored  and  injured  by 
the  working  cattle. 

1  think  I  have  rendered  it  clear,  that  with  fifty-five 
working  iteer^,  and  twenty  breeding  cows  (coaling  In  all 
only  750/,  sterling),  —  all  the  work  that  can  possibly  ■ 
be  performed  by  fLfitntal  power  on  an  estate  can  be  most 
BatiAfactorily  accomplished,  and  the  supply  of  stock  (more 
than)  kept  up  continunlly.  And  when  I  say  that  the  me- 
thod [aid  down  would  effect  a  Gaving  of  full  two-thirds  the 
amount  of  human  labour  required  by  the  old  system,  I 
am  confident  1  assert  nothing  but  what  is  borne  out  bfj 
everyday  expcrienee,  and  which  every  intelligent  planter! 
tian  readily  convince  him&elf  of 

The  only  actual  additional  labour  required  In  cane-field*, 
prepared,  planted,    cleaned,  moulded,   and   bankerJ    by   the 
plough    and    other    agricultural    imjdemenes,    i^as    before 
deicribed)  1»  in  thrashing  lighily,  once,  twice,  or  thrice, 
may  be  found  necessary;  and  when  ripe,  cuttu]^»  ^yoigt 
and  carrying  out  canes,  to  the  road  or  interval.  If  proper  carfl| 
has  been  taken,  even  carrying  out  canes  might  in  part 
aToided,  ae  liie  carts  couM  enter  the  fields,  (having  a  wheel 
balwcen  each  bonkj  and  half  load  i  but  in  all  sach  wo 
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hold  it  tn  be  far  IjetTer  Ig  linve  liglit  drA_v«,  mftHo  pTir*- 
pusely,  wliu^lj  couUl  he  drawn  by  Iwo  sieers  wiUi  evt»ry 
facilitj.  They  alioulJ  he  in  siie  aa  follows — 7  feet  long.  4) 
l««tbroA<l;  with  ailee  7  feet>*idc,  and  wheels  o  feecliigh; 
felloes  '1  inches  broad,  but  very  thin,  and  as  light  as  tbej*  caa 
possibJy  be  m&de ;  and  n  fiolc  or  Kon^no  Ln  the  centre  as  strong 
as  b  necessary,  hut  on  na  octiount  heary.  This  pole  ahould 
be  made  to  turn  over  or  slide  undei*,  eo  Sfi  to  do  nwav  v/ith 
the  ncce^ity  of  turning  the  cart  round.  A  cart  or  dray  of 
thi«  kind,  can  be  made  so  li^ht,  and  yet  so  Birong,  that  tvro 
catd»  can  nork  h  with  the  ^re»ie»t  ease  and  sueeeas;  fto 
that  two,  three,  or  Tonr,  may  he  dally  used  in  bringing  out 
cauea  to  the  road  and  intervaJ ;  and  in  carrying  ba^^k  green 
cane-tfuh  (direct  from  the  mill)  to  he  thrown  betwecji  the 
bonke. 

It  ia  odviBablc  to  have  one  cr  more  of  these  carts  cm* 
ployed  wholly  in  returning  green  trash  (broa^Lt  irom  mill- 
jard  by  the  regular  cane-carts)  to  the  trenches,  whilst  the 
others  are  bringing  out  catie^ ;  hut  when  eniployed  in  carry^ 
log  tra^i  they  must  be  provided  with  extra  back,  front  and 
side  piecea^  to  enable  tliem  to  carry  a  lai^e  i^inmiity  of  it  at 
oneti:  in  the  same  manner  as  are  English  hay -carts,  only 
«iihstjtutmg  tliiu  boards,  or  close  bamhoo  work,  for  the  ojien 
rail  work  common  to  the  latter,  so  that  none  of  the  broken 
piecee  of  cane-trash  may  fall  out. 

It  will  here  be  noticed,  that  as  all  the  upper  lea  res  of  the 
cane,  (usually  termed  "  long-lop^)  and  the  ^-reen  traah 
for  expressed  eane-etalkej  are  enUrely  reeerved  for  Ibe 
manuring  of  the  fields  from  which  they  are  cut,  and  are 
buried  in  the  soil  whilst  they  are  yet  [)erfeetly  i^reen  and 
moist,  to  aerve  as  a  "green-soiling;"  so  U  it  reeossary  to 
give  the  young  canes  whilst  growing  a  good  aiul  high 
hfluking.  in  order,  when  the  cauea  ni'e  cul,  to  coFer  over 
tLe  accumulation  of  dry  and  green  trash,  by  leveUiug  tlir^ 
banlLB. 

Labour  being  abundant  and  cheap  in  the  East,  I  haTc 
ftlw&ya  had  thia  levelling  periormcd  by  hand-hoeing;  but 
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I  hnvc  aUo  fully  satisfied  iDyself  that  it  can  be  easily 
ftccomplbhi^d  by  an  implemetit  (herein&Aer  ile«(Tihe(l)drawii 
by  cattle,  at  a  very  chea|i  rale.  The  great  difficultr,  nn- 
doubtedl/,  is  tbe  cane-trafilL  being  itt  the  w&y;  but  ibb 
obatadc  is  aliito?^l  entirely  overcomet  »ni]>ly  by  running  th? 
plough  along:  the  trenches,  between  the  banks,  and  so  opening 
AMnnll  farrow  to  receive  the  cane  traah,  before  the  labcurcrs 
are  fient  to  trash  the  cEuice;  who  then  place  the  trash  c&r&- 
fuUj  therein,  and  trampJe  it  well  dovrn  with  their  feet: 
this  gives  very  little  trouble,  nnd  allon-s  of  the  ploa^li 
again  pasaing  along,  ond  returning  tbe  eurth  to  its  original) 
plftce  i  thereby  cov(»nEg  over  the  cane-trash,  wlneh  soon  rott» 
This  IS  repeated  each  time  the  piece  requires  trashing; 
wbii'h  may  Ijc  twice  nr  perhaps  three  times.  Bui  when  llie 
cjines  are  goujg  to  be  cut,  tliere  is  no  necessity  for  tbia: 
indeed  it  would  be  no  easy  task*  as  tbe  cftnea  vcrj  o^ten  are 
'*Uid,'*  which  would  effectually  impede  the  cattle.  So 
instead,  the  plan  19.  to  oblige  the  cane^uttera  to  lay  tkc 
trasli  and  green  tops  evenly  nnd  compactly  along  the 
trenches,  clear  of  the  banks  ;  then  over  that,  tbe  gi-ceu- 
troab  must  be  carefully  thrown ;  all  wliiirh,  if  done  propr^rlv, 
will  allow  of  ibe  banks  being  levdlM,  and  the  whole  com- 
pletely buried.  All  this  extra  trouble  is,  however,  scarcely 
felt,  as  the  heavy  portion  of  the  work  fells  on  the  eatile ; 
wliich,  as  I  Iwfore  have  shown,  nre  perfectly  capHblc  of 
performing  these  tasks,  without  beinjif  overworked  or  dift* 
tre?tsed  111  the  least,  Tbe  cnly  addiUoual  work  piTrpcrrlj 
helongltig  to  ihe  labourers,  is  the  extra  care  ihey  luusL  j 
take  in  laying  lEie  trash  judiciously  alon^  thetreuches;  ftnd  ^| 
the  labour  of  about  four  boya  in  workin*  the  two  green  ^^ 
trash  carts  in  tlie  cflDe-rteld^f^  and  returning  it  to  ho  covered 
over.  This  is  very  slight  indeed,  but  the  benefit  to  tbe 
estale  is  immense;  whilst  tbe  crops  will  continue  forages 
unimpaired:  indeed  I  may  say^  improving.  The  sysiPm  of 
burning  olf  the  cane-trash  is  most  objectionable,  and  OQust 
never  be  liJid  recourse  tu  more  freijuently  than  once  In  iiYC 
or  SIX  years  ^  uud  not  even  then  unless  It  is  ur^entl/  cU- 
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mftDtJeii;  for  tLe  ashes  and  fee  uknci  eg  from  man  a  fact  orW, 
niAnure  from  «iable3,  ratdf?  penE,  and  staUs,  find  other 
matters,  will  sujijilj  to  the  soil  iibundant  assistance;  which, 
together  with  the  fane-trfish  iind  [green-'tra^h  retunied  tn  it, 
and  ilie  fretjueiit  plougliinga  it  receives,  will  render  it  suffi- 
ciently rich,  in  every  con^titoent. 

la  the  commoji  West  Indian  method  of  cultivating  thfi 
cftDC,  grctii  difficulty  arises  in  the  disposal  of  the  trash 
which  abdtriiets  the  plough  ;  the  planter  thereon  makes 
ahort  work  of  it  by  burning;  it  off,  and  thereby  depnring 
hia  AeMfi  of  its  valuable  qualities  as  manure.  But  by  pur- 
suing the  system  of  banking,  the  difficulty  is  removed  ;  and, 
moreoTer,  the  wliolo  of  the  necessary  operations  may  be  en- 
tirely performed  by  the  plough  and  other  implements  worked 
by  the  cattle  of  the  estate.  It  is  very  true  that  U  entails 
some  additional  trouble,  but  so  very  trifling  that  it  eanuot  be 
deemed  worthy  of  mention,  considering  the  numerous  ad- 
vantages attending. 

To  allow  of  the  banks  being  levelled  by  jnachinery,  as 
above  mentioned,  it  is  iicccesary  that  tbey  should  he  made 
IQ  straight  parallel  Uncs,  otherwise  the  instrument  could 
not  work  with  certainty  or  success.  This  is  very  easily 
accomplished  hy  a  good  ploughman^  with  anything  like  a 
fiteady  spell  of  cattle.  Indeed,  it  is  astonishing  to  see  the 
remarkable  regularity  of  their  work :  I  remember  faav<- 
ing  Lad  lands  ploughed  so  exc^^edin^ly  regular  that  any 
Cine  would  hare  supposed  that  T  had  had  recourse  to  rule 
and  line.  But  I  have  sometimes  found  it  necessary  to  use  a 
line  or  chain  to  guide  the  ploughman  and  boys ;  and  where' 
erer  the  levelling  machine  h  to  be  used,  I  would  strongly 
recouimend  it.  My  plan  was  to  supply  the  ploughman  with 
two  long  and  strong  cord  linea^  and  three  rods  sii  feet  long. 
with  which  they  measured  the  distancoB  find  laid  down  the 
lines ;  the  one  at  the  extremity  of  the  other,  so  a^  to  attain 
a  good  length.  Tie  plough  then  trayelled,  on  the  right  of, 
and  close  lo,  the  line  ^throwing  the  earth  to  the  right),  the 
cuttle  walking  one  on  each  side  of  the  line,  bo  as  to  ke^p 
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it  betwG(?n  tbem.  Arrived  at  thd  extremity  of  tbe  line,  the 
cattle  h&Jted  a  moment  wliilet  the  Mac  wiu  being  advanced 
six  feet;  tlien  proeoeded  down  the  same  furrow  (llirowing 
Ihe  earth  to  the  left),  And  up  again  along  the  line;  and  so 
on  continuously^  always  retMniiiig  dawn  the  same  fnrrovr, 
ai):er  the  line  had  Lecu  advanced.  In  performing  this  kind 
of  workf  1  always  alloired  one  little  hoy  extra,  to  lead  ibe 
cattle;  and  by  these  meana  1  have  had  fields  trenched  for 
caneA  in  as  straight  and  regular  lines  as  it  was  poeaible.  If 
it  be  desired  to  mn  a  douhlo  hanking  plough  along  the 
furrows  n&  a  finisljing  otf,  it  may  be  done  with  §;reat  caec, 
and  ut  the  expense  of  very  little  time ;  as  four  eattle  and  two 
boy9  will,  with  a  light  instrument,  run  through  four  or  fi¥© 
acres  a  day,  and  give  a  very  desirable  finish  to  the  furrows. 

With  fiudi  care,  in  the  first  instanee,  how  easily  are  all 
the  succeeding  operations  accouiplUhed  1  with  what  oer* 
tslnty  can  we  calculate  on  the  etRcieitcy  of  each  implement 
employed  t  And  yet  thi^  care  entaiU  little  or  no  expeDae  or 
trouble ;  it  only  requires  the  very  sUghtest  degree  of  atten- 
tioD,  and  will  aave  a  world  of  trouble,  vexation,  and  expense 
in  the  lonjj  run.  The  planter  must  study  these  poijits 
closely,  and  apart  from  old  prejudices ;  pursuing  liia  expe- 
riments  in  good  faiths  and  with  a  determined  resolution  of 
overcoming  all  seeming  difficuTtias, 

Before  going  fcirtlkcr,  let  us  take  a  brief  review  of  the 
several  Biiccessive  operations  required  to  be  performed  hj 
animal  power,  as  have  been  desiTibed  : — 

First.  A  very  light  iron  or  wooden  plough,  drawn  by  four 
or  six  cattle,  ^ves  the  land  a  thorough  turning  up. 

Second,  A   cultivator,  or  harrow,   drawn    by  four  cattle, 
sncccedod  by  a  ^'  huingher/'  broakfi  up  the  cloda,  and  pul-  j 
veriies  and  smooths  over  the  soil  completely.  ■ 

Third.  Trenches  ore  ploughed  with  a  single  plough  Cby 
rod  and  line)  six  feet  apart  esaclly;  finislied  off,  if  thought 
desirable,  with  a  double -ban  kinir  plough  <  and  cBne^-tojH 
planted^  by  hand,  ulong  them,  full  two  feet  apart. 

/ffurfA.  First  and  second  mouLdiuga   are  ^iven  with  a 
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moulding  implemeDt,  wKicli  will  be  fully  liescribed   here- 

F{ilh,  Firftt,  aeconiJ,  and  third  (if  neceeaBry)  cleanings  aro 
pertbrmed  witli  a  culiivntor,  cr  other  appropriate  inBtrn- 
mcnt. 

Sixth.  FiTBt  and  eecoiid  bankJiig  are  ^ren  with  ploughs 
adapi^  lo  that  kind  of  work, 

Sfvmth^  A  farrow  U  iwado  "betwet^n  tbe  bnnka  before 
eaoL  traihiug  of  the  cane  (wbicli  lufly  by  twice,  or  porbapA 
ttirice),  to  remve  the  leaves  removed  from  Ibc  plants ;  after 
whieh,  the  earth  h  returned,  covering  over  the  tHwli,  and 
nifin^  up  the  fiuTQiv,  A  common  ploiig;h  performs  this 
very  well, 

Nothing  further  is  required  until  the  traiiefl  are  cut ;  when 
the  first  crop,  as  far  as  the  cuhivatiou  is  coiii*emed»  may  bo 
said  to  end,  and  the  second  crop  commences  at  cncei  id 
tuanner  foUowiug: — 

Fi'rit,  Thi*  ^roen  trash,  dirett  from  the  mill,  is  returned  to 
the  trenchu^B  of  the  field  from  whi^nce  the  canes  arejust  cut, 
by  rery  light  carts*  and  thrown  carefully  over  the  dry 
Wvea  und  long  tops  lyin^  in  the  trenches  between  the 
bankd. 

i^vcimd>  The  levtdlin^  machiuCf  drawn  by  six  cnttlo,  is 
introduced  between  the  banks,  whiclk  powerfully  presae* 
down  tbe  oiasa  of  trash,  &c.,  and  at  the  sninc  tini«^  slic^ea  off 
from  cither  bank,  some  four,  sji,  or  more  inches  of  earth, 
and  arranges  it  cleverly  over  the  trash.  This,  repoated 
once  or  twice,  a^  may  be  determined  on,  quite  covers  over 
thc!  irush,  and  leaves  tha  fimalleKt  poftslblo  amount  of  work 
for  the  laboitrers ;  whloh  consists  in  their  cutiinj^,  with  very 
sharp  hoes,  the  cane  roots  down  to  the  bottom,  and  levelling 
the  small  portioTi  of  the  bank  remaining,  so  n*  to  Ltive  the 
whole  fields  once  again,  quile  level.  lu  a  few  days  atlcr 
being  so  rut  down,  tbe  stooie  hcgiu  tu  throw  up  nuuit-ruus 
vigorous  ahoob  or  spronta,  which  eoon  require  a  light 
moulding. 

*  A>dcKiibcdfttp.n< 
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TkiTd4  The  moulding:  implement  moulds  the  young 
sproutdf  or  r&ttoous,  once^  twice,  or  threo  times,  a3  may  be 
requiredf  at  intcryab  of  time;  it  tjocs  not  rGquire  to  ^ 
Eo  deep  into  tbe  ground  b£  to  diaturb  the  store  of  vegetable 
matter  whi^h  lies  buried  in  the  trenohsa :  go  that  by  tbo 
dme  tbe  second  banking  is  required,  the  whole  will  have 
rcttpd  awny,  provided  tile  land  be  any  way  porous- 

FgutiJu  The  cultivator,  or  other  instrumeat,  will  suffice 
to  clean  the  young  railoons,  should  tliey  require  it,  and 
keep  them  clean* 

Fifth.  The  banking  is  performed  as  in  the  former  year,, 
with  a  plough,  at  intervals,  as  may  be  required ;  by  which^ 
time,  as  I  before  remarked,  all  the  cane  trash  of  the' 
preceding  erop  will  have  rotted,  and  become  excellent 
manure. 

Sixth.  The  furrows  between  the  hanks  (for  the  reeeplion' 
of  the  leavoB  taken  off  in  trashing)  are  again  made  aud 
covered  np  as  in  th^  previous  year;  find  the  canes  then 
renmiiL  until  ifjie  for  crop,  when  they  are  cut,  and  the. 
second  crop  ends. 

Being  ended,  it  now  becomes  necesfiary  to  replant  thi 
land  which  ha^  just  produced  its  crop  of  *'j?rflt  rattoon  canea," 
in  order  to  follow  up  tbe  system  1  am  rceommendin|; ;  thi 
eame  measures  arc,  therefore,  adopted  as  in  the  former  ei 
as  far  as  regards  laying  the  dry  leaves,  long  tops^  and  greeni 
trash,  evenly  in  the  trenches,  and  levelling  the  banks  wii 
the  appropriate  implement:  but  here  the  operation  varifisi] 
for  the  common  plough  i^  set  to  work  to  level  the  small 
portion  of  the  hank  reokaining,  and  to  plough  up  all  the  oh 
cane  stools  or  roots,  that  the  land  may  be  entirely  levelled, 
then  liarrowed  over  and  liainghercd,  so  as  to  be  perfectly  j 
pnlreriied  and  smoothed.  Whilst  this  work  is  in  progreas^H 
a  few  active  boya  ore  employed  in  collecting  and  heaping" 
□p  all  the  old  roots  in  piles,  for  burning,  when  quite  dry. 

A  line  \b  then  laid  over  the  precise  places  where  tl 
trenches  ran,  and  the  plough  at  once  opens  a  furrow  alonj 
the  line,  returning  down  again,  as  before ;  and,  if  desired,  ij 
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succeedoU   by  tlic  iloubJe-b&ijkmg  plougTi.    The  trracUcs 

%r0  ibeo  cciii|:iletG,  and  re&dy  for  the  reoeption  of  tlie  caDC- 
top  planl^  i  W'Lich  of  i^ouree,  by  this  means,  ure  made  to 
grow  exactJy  over  the  bed  of  rich,  decaying,  vegetable 
lOAtter,  accumnlated  in  the  trenches  of  the  two  preo^in^ 
crops.  Thus  a  manure  most  ahundant,  arid  nf  the  most 
valuable  descrfpiioD  poaslblef  is  secured  to  tbe  growing 
caaes;  aud  cojitiiiuefl,  ytar  uAcr  year,  to  increaae  the  ricli- 
De«a  and  capability  of  the  soiL 

When  ploagbing  over  the  old  trenches,  there  exiati  do 
necessity  for  penetrating  ao  deep  aa  to  come  at  the  buned 
trash:  ou  the  eonr^rary,  caro  mii^t  be  taken  not  to  do 
flO;  and  etdl  a  depth  Aiifficieat  for  all  purposes  may  be 
ntlaiiTed, 

The  young  canes  then,  a^  they  grow,  have  between  tbem 
and  the  mass  of  decaying  vegetable  matter  heneaUi,  a  layer 
ofiKiilj  through  whirli  iheir  ruots  penptrate  with  fHciJity,  and 
discover  an  abundaut  btoi'e  of  richest  natriinent  below. 

But  the  planter  will  abk  *'What  are  we  to  do  with  our 
manure,  resulting  from  cattle^peu  and  stalls^  stables,  and 
mantifaclory?''  The  answer  is  simple,  but  important;  allow 
one-half  to  the  raltoona,  and  the  other  portion  to  the  Guinea- 
gross  paettirce.  That  for  the  rattoona  must  be  opphed  to 
the  young  sprouts  wlteu  about  a  month  old,  aod  may  be 
carted  alonp  the  rows,  in  the  very  light  cane-carta  mf?ntioned 
at  page  71;  with  whicli  two  men,  with  light  shovel*  or 
duller  forks,  and  one  littLe  boy  id  l^ad  the  cattJL%  will  manure 
upwards  of  un  acre  a  day.  Bui:  immediately  the  manure  is 
ajipUed,  the  moulding  must  comraunce :  uo  delay  must 
occur  1  the  two  operationa  must  he  carried  on  ttfgelher, 
olhern^j&e  the  manure  will  lose  a  considerable  portion  of  its 
TLTiuc,  That  portion  reserved  for  the  t;ruinca-gras3  pas- 
tures should  be  deposited  around  the  roots,  and  ploughed 
in  during  the  rainy  weather;  by  which  necessary  indulgence 
the  grass  will  always  be  abundant  end  rich. 

ll  may  Ic  a  matter  of  consideration  with  the  planter 
whether  he  will  plant  Guinea  or  Indian  com  amongst  his 
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rattooHG  so  manured,  or  not.     From  local  circmufitai»c«,  jial 
himielf  CUD  best  calculate  the  eiiperisc  attending  the  pur- 
chase of  seed  corn,  |ikiiting  it  t^xit  (of  course,  by  a  BJrople 
drills  watching,  and  hrcakin^  it  in ;  but  he  may  most  eoD- 
fidently  rely,  that  if  he  breaks  in  liis  corn  when  the  Mrs 
are  junt  full  aad  before  tbe  stalks  and  leaves  become  dry 
(that  is  to  say,  whilst  both  leaves  and  ^talke  arc  quite  green 
and  juicy),  and  ^iJl  make  tha  labourers  lay  them  down, 
the  roots  of  the  young  cauos,  then  put  in  bis  plougha 
tnould  oyer  tbem,  he  does  bis  canea  an  immenfte  benefit :  in 
point  of  fact,  he  givea  them  a  '*  green  smling,"  which  every 
plnnler  ought  lo  understand  the  value  of-     As  to  the  ears  of  J 
com  which  be  gathers  from  the  tiold,  it  is  a  mjiner  of  no 
impoKance,  as   regards  the  acl  ual  fertility  of  the  &oil ;   tot 
the  leaveB  and  atalks,  being^  retunied  in  a  green  and  snecu- 
lent    state,     more    tb&n   abundantly    tompcneate   for    their 
removal.     Sut  when  farm-yard  manure  hi  applied,  as  abofo  fl 
suppofled,  an  additional  reason  in  favour  of  planting  corn  ' 
exiat^;  which  is,  the  injurious  effect  on  the  juice  of  the  cane, 
produced  by  an  esceas  of  nitrogen  being  sujiplicd  to  tboj 
plant,  in   tlio  aninionia   contained   in  such  description    ol 
manure;  and  which  tbe   growth  and  requireniBnU  of  the 
oom,  fiflrve  to  relieve  it  from.     It  is  ominently  absurd,  there- 
fore, to  say  that  ic  injures  and  impoverishes  a  cane  juice: 
yet  when   I  say  this^   I   nmst    be    understood   distini^tly  to 
allude  to  tlie  com  plant  being  greon  and  succulent,  wtiea 
ploi]ghed  into  the  soil. 

I  have  now  shown,  1  hope,  that  with  iifiy-five  good  working 
cattle,  well  fed  and  housed,  and  regularly  worked^  an  eetatc  of 
160  acres  in  cane,  can  he  worked,  and  made  to  produce,  year 
after  year,  250  tons  of  sugar;  for  no  planter  of  caspericnce  ■ 
oondouhtthat  land  so  worked  up  and  carefully  cultivated,  will  S 
yield  two  tons  of  sugar  an  acre,  fronj  plantST  and  one  and  a  " 
half  ton  an  acre,  from  firsi  rattoons, — even  according  to  the 
old  plan  of  minulatMuring  sugar.  I  bare  been  careful  to  ■ 
confine  myself  to  the  smndard  produce  per  acre,  according 
to  the  old  and  very  faulty  methods  of  manufacture;  but  I 
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shiJl  kavc  DO  ditficiilty,  I  apprcheQd,  m  coavincin^  the 
reuoaing  part  of  xhe  planting  body  tliat,  by  purfiuin^  % 
more  rational  Ay^tem  of  niauiitWturf*^  nearly  doubl^^  llie 
qntntity  of  au^ar  can  he  obtained  from  any  given  quantity 
of  cane,  than  iMlberta 

It  ivilJ  btr  reujarkedi  that  I  only  calculute  ou  "  plants'* 
and  "llr&t  rattoons;*'  whicb  arbc^rroux  a  very  strong  belief, 
tbat  it  19  ia  every  po^ibk'  way  more  truly  adrantageoaa  to 
rcpJaot 'every  second  year,  than  to  allow  the  rattoona  to 
continue  in  the  groundi  yielding  only  one-ball^  or  onc-third 
wbat  tboy  ouji^bt  to.  It  la  only  carrying  out  tbe  Chinese  pnn* 
cipk  of  making'  land  eoiitinue  for  a  seneA  of  years  to  return 
the  utmoBt  amount  of  produee  it  is  capable  of:  it  U  indeed 
the  wisest,  the  truest,  the  best,  and  gradimlly  ihefnot  is  forc- 
ing itself  on  the  mlnd^  of  our  European  agm-ulturiBte- 

Every  point  that  I  Iiave  urged,  every  improvement  tliat  I 
kave  recoiuiuf^nded,  is  within  ihe  immediate  reach  vf  every 
Jamaica  planter  who  i&  connected  with  properCiee  on  which 
the  plough  can  be  used.  1  have  not  advised  any  plan  that 
woald  carry  e^pouso  with  it,  but  roally  that  alone  which 
WQuldsave  both  labour  and  money:  of  money^  which  la  scarce, 
rery  scarce  ;  and  labour,  ivhich  ia  still  £carcer,  and  mora 
difficult  to  be  ohiained,  With  regard  to  this  latler,  I  asspri, 
that  by  the  uae  of  the  plough  and  other  proper  ngrioiTltural 
implements,  an  estate  can  be  carried  on  with  one-third  the 
nnmber  of  lubourers  that  arc  nuw  required  \  and  verc  it 
[feasible  Lo  u&e  them  on  every  estate,  I  am  tjuile  confident 
they  would  influtnce  the  price  of  labour  aa  much  as  would 
the  introduction  of  one  hundred  thousand  labourers. 

The  lahouricig  population  of  Jamaica,  engaged  in  tiehl 
labour,  mayi  on  a  rous^h  estimate,  bo  set  down  at 
upwards  of  150,0(JO  persona;  but  we  all  know  how  very 
Bvcr«e  they  are  to  anything  like  contiouou^  labour-  Hence 
it  ia  that  such  an  amount  of  labourers  can  acarcely  be 
beliered  in,  even  by  the  planters  themselves,  although  it  is 
no  Ies9  the  fact^ 

I«  it  not  wonderfid  that  plautiira  will  not  use  the  labour  of 
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Gftttle,  vhich  U  abuodani,  to  abrldgo  hitman  kbour,  whieh 
b  so  t^xpt^Jiaive  and  scarce  f  la  it  not  sEtd  and  nidanpholy  to 
reflect  on  tLe  fine  Itvel,  n'orkuble  c«tat£-s  >^hicli  hi.ve  been 
thrown  out  of  cnUiv&lian,  because  men  if  ill  not  listen  to  Lhfl 
Tolce  of  reason,  but  ratUE*r,  wilL  u  dire  infatuation,  cling'  with 
tLe  utmost  pertinacity  and  obstinacy  to  old  and  antiquated 
ejslenis,  whicli  every  succeeding  day  serves  to  prove  m\s- 
cLievously  wroii^  and  ruinoas^  Nor  is  it  from  a  want  of 
advice,  strongly  and  boikestly  urged,  that  they  eontinue  In 
fiiTOr;  for  how  nnnierous  have  been  the  exhortations  to 
pursue  a  different  course  I  bow  nincb  has  not  been  written  on 
the  subject?  At  this  nioniejit,  I  distinctly  recollect  how 
clearly  and  correctly  ibe  late  Mr.  W.  F.  "WTiitehou6e»  of 
SL  Mary' a,  wrote  about  it,  in  his  admirable  "  Essay  on  the 
Cultivation  of  the  Sugar  Cane,"  and  hie  very  ejiceUent  work 
entitled  "  Agricoia's  Tropical  Agriculture  ;"  yet  it  does  not 
appear  that  much  good  has  resulted,  J  cannot  more  dis- 
tinctly express  my  opinion  of  Jamaica  estates  than  by  raying, 
that  I  think  abandoned  sugar  estates  may  at  this  uiomeni 
be  purchased,  and  by  eonimon  good  management  be 
brongbc  again  into  cultivation,  no  b^  not  only  to  pay  their 
eipcEses,  but  t«  yield  a  handsome  income. 

1  will  lake  the  case  of  a  capilniisl  purchasing  at  aLiction,  or 
private  sale,  an  estate  comprUiug  good,  level,  workable  lands, 
Mtuate  within  a  moderate  distance  of  some  good  sea-port, 
who  looks  on  the  property  as  so  much  waste  land,  which  it 
ia  his  object  to  bring  into  culttvation  and  establish  ua  a  sngar 
estate,  on  ralionftl  principles,  and  by  the  aid  of  improved 
machinery.  The  actual  eajiense  which  he  would  be  saved 
(if  any)  would  consist  in  buildmga,  roads,  fenced,  n^ro 
houses,  cattle  pens,  Ac,  kc. :  but  I  hold  even  thia  saving  to 
be  very  problemutipal  indeed^  inasmuch  as  in  numerous  cases 
the  '*  works"  are  ill  placed  and  exceedingly  ill  adapted  !o 
the  purposes  for  which  they  are  requu-eil:  wliii^h  may  also  be 
said  of  the  roads;  whilst  the  walls  and  quick  feacea  may 
reasonably  be  supposed  to  be  in  the  very  worst  state  of 
dilapidation.     Under  these  circumstances,  the  saving  oo 
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tfaee^  ileras  may  truly  be  considered  aa  extremely  cquivoeal; 
for  we  all  know  how  much  more  eipeuflh^e  and  vexatioua 
it  ii  lo  filler,  repair,  and  jiau-b  up  that  widcli  never  was  good, 
tliHD  to  niflie  an  entirely  new  and  useful  article  at  once, 
Ilwweyer,  knowing  how  very  expensive  bcilding  is,  in 
JninaJca,  I  will  suppose  that  tlie  "  works,"  dwcilling-lioiiaes, 
Dcgro-Houflea  and  cattle-pena,  are  allowed  to  occupy  Iheir 
orig^inDl  posiHons  j  and  by  eliglit  repnira  and  nltcrationg  are 
rendered  sufficieotly  serviceable.  Nest,  llial  the  outer 
fifFices,  ejicloqing  one  hundred  and  fifty  acres  of  cane  and 
fifty  acres  of  guinea  grass  l^ind  arc  repaired,  aotl  the  roads 
and  intervals  eleaned  and  put  in  order,  wliercver  they  are 
found  to  answer;  but  ploughed  up,  and  others  opened  out 
in  their  etoatl,  when  otherwiae.  That  the  enterprising 
capitalist  erect  o  strong  and  serviceable  high  pressnrc 
cngiuo  of  twelve  or  fourteen  horse  power,  with  enitahlc 
mill,  evaporating  pans,  concent  rating-  apparatus,  and  im- 
proved atill,*  That  he  purchase  just  as  many  cattle  as 
will  perform  the  work  of  hia  estate,  and  keep  up  the 
linml>er  ;  also,  ns  many  ploughs,  harrowa,  cullivators,  level- 
liog  tnachines,  hoea,  and  other  iLuplemeiit^  [of  the  exact  de- 
scription required],  as  are  necessary,  and  no  more.  That  hie 
different  catts,  draya,  and  wag^gon?,  be  light,  and  in  every 
respect  adapted  to  the  work  iu  which  tbey  are  to  be 
employed.  In  ehort^  that  everything  on  the  estate  be  euch 
aft  ifl  demanded  by  reason  and  true  econoniy ;  and  that 
I'oals  he  brought  fmai  England  direct  1o  the  neare&t  *'  port" 
to  the  estate,  so  that  they  he  uBiitl  a«  the  only  fuel,  both  for 
the  engine  boiler  and  evaporators,  to  allow  of  all  the  cane- 
trash  being  returned  to  the  cane-fields.  Lastly,  that  his 
canes  be  eipreseed  thoroughly,  and  the  juice  be  deeic- 
c*ilcd,  evaporated,  and  brought  to  concentration,  according 
to  the  most  improved  methods.  Let  any  capitalist 
fitteinpt  ihia,  and  there  cannot  exist  a  single  reasonable 
doubi  99  to  its  most  perfect  success-  An  eslimaie  of  smrh 
an  tetate,  st>  e^tabLidEcd   and  no  conducted,  will  be  found 

"  FuUpttriieoianof  dJ  lh«a  will  be  foun^  io  tht  chvpCvr  on  <*  The  Work*.'* 
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m  a  succeeding  chapter;  and  I  eliafl  solicit  for  it  not  only 
the  atteulion  of  planters  and  papitiilifiL«,  but  also  the  moat 
Bearclihi^  inquiry  into  every  etateinent  put  forth  rn  it. 

In  the  foregoing  j>agefi  I  liave  altogelher  baaed  my 
calcnladons  on  the  cniouut  of  labour  now  aiuiliLble  in  the 
West  India  Islands  ;  btit  no  one  can  io  reason  frxpect  that 
things  will  be  allowed  to  continue  in  their  present  ruinous 
course:  the  British  nation  eannot  permit  ao  dreadlbl  a 
catastrophe  as  iho  utter  ruin  of  our  West  India  colomw 
to  be  4?onsummHtcd  ! 

A  people  who  haTe  paid  twenty  millions  of  money  to 
abolish  skvery  in  our  ovvn  colouica,  and  ivho  still  kec'ji  up 
a  hoBt  of  *^  cruisers,*'  at  an  enormous  niinual  nipenae,  to 
obstruct  the  trade  in  sluvea  elsewlierc,  cannot — will  not  — 
Burcly  debar  our  colonists  from  obtaining  free  labourers  to 
work  their  estates,  in  urder  to  compete  with  the  slave  colonieft 
of  ether  countries,  now  that  slave-grown  sugar  has  gaiocd 
BO  much  favour  in  this  counlryl  J"iietice,  humanity,  con- 
aieteney,  and  the  Mrlctest  national  policy,  dcoiantl  the 
honourable  support  of  our  valuable  eolonieST  ft^id  their  pro- 
aervatfon  in  all  their  hnpurlanee  and  eonsfilenition.  Tho 
dignity  of  the  [lation,  its  goo^l  faith  and  commt^rcial  policy, 
are  alike  deeply  interested ;  wblUt  at  the  same  lime  ita  wealth 
and  resources  place  within  its  power  the  means  of  con- 
ferring on  them  the  most  sabatantial,  as  well  as  enduring, 
proeperity.  Need  I  say,  that  the  boon  of  ell  others  which 
they  crnvej  is  a  population — a  well-ordered,  industrious,  ^^ntl 
abundant  labouriug  population  ;  not  the  trash  that  are  aeot 
from  India  uniler  the  general  name  of  "  Coolies/'  costing 
from  \51.  to  Q.QI.  each  for  paasogo  alone:  very  far  from 
such  expensive  and  inefficient  people;  they  want  tb<*  Intel* 
ligent,  enterprising,  and  industriona  Chinese;  the  beat  class 
of  emigrants  under  heaven  ! 

These  are  the  people  required  ji  our  fertile  islaiida  of 
the  West :  these  arc  the  men  who  will  emigrate  in  thon- 
sands,  and  hundreds  of  thousands,  lo  our  eugar-growing 
eoloDies,  if   they  can  only  get  the   cliance  of  doing   bo  ; 
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these  are  the  Inbourera  who  wotiW,  by  their  enterprise  and 
untJfiug  industiT,  support  ihcm&dv'CB  In  comfort,  e&yc  the 
[>Urjt€n  iVotn  tot&l  ruin,  and  ruiso  our  West  IndiiL  I^landa  to 
1.  higher  pitch  of  prosperity  than  Oiey  have  ever  yet 
&ttatiieJ,  eveii  irk  i\^t•i^  most  pnlnij  days, 

A  subject  of  HUch  ijnpoi'taTice  to  every  one  in  any  way 
coDDectpd  ^ith  the  West  Indies,  and  eren  to  tlie  whole 
British  empire  at  largc^  must  carry  with  it  an  intense 
interest;  ivhich  will  form  a  Milhcient  excuse  for  my  introduc- 
ing, in  thift  place*,  the  leading  featurea  connected  with  Chi- 
nese emigration  lo  tbe  AVeel  India  Jelands.  I  cannot  find 
ti  more  siiii&ble  opportuuHy  of  doing  eo,  tlian  the  present 
pari  of  my  aubjeot  presents  i  fof  it  will  be  aeeu,  that  I 
BTO  now  ealled  on  lo  notice  the  oulrivation  of  the  eane  by 
meutia  of  the  hoe  alone ;  which  Jippeurs  (■>  me  to  he  entirely 
UM^Iese,  unless  we  can  eonrhice  ourselves  that  an  abundant 
supply  of  labonrers  will,  ere  long,  be  bestowed  en  the  West 
India  colonies.  My  experience  in  Jamaica  leads  me  to 
believe,  that  no  calalc  throughout  the  island  can  at  present 
be  ealtivatod  in  cnnc  by  means  of  the  hoe  »ilone,  without 
eptflilioj^  a  poeitivG  lose  annually ;  and  it  therefore  seems 
neceMary  lo  show  bow  labour  ean  be  procnred  in  snffieient 
abundance  to  brin^  er^lates  (which  are  too  rocky  aind  steep 
for  the  action  of  tlic  plough  and  other  agricultural  iinpte- 
iiieLts,  snve  the  hee]^  within  the  limits  of  a  remunerative 
CultiTBlien. 

Now,  of  all  labourer?  who  have  come  nnder  my  observa- 
tion, J  know  j>f  none  who  can  in  any  w&v  be  compared  to 
tlie  Chinete,  for  euterprieeT  energy,  Bobiiety,  intoUigenee, 
a|iplic±ition,  physical  power,  determined  persexeranee, 
Obc^erfulne^s,  and  pnidenl  economy  eombined- 

I  do  not  advance  this  on  light  grounds  :  on  the  contrary,  I 
AHcrt  it  US  the  result  of  the  most  mature  consideration,  of  the 
meet  aearching  obgorvAtlon,  during  a  period  of  sixteen  yeara' 
ACtnal  practical  cKj>crience,  divided  between  the  West  Indies, 
Bengal,  and  the  sottlcmcntg  in  the  ^trails  of  Malacca;  during 
whieli  time  1  have  had  bundrotib  (i  may  any  thouBUude)  of 
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Negroes,  Hindoiit&nt^efir  Bengalle^s,  Cliullalid,  Malays,  and 
Chineee^  -vrorkiiig  uitdQr  my  uianagemcnt  find  (IrrEctian.  It 
may  then  ]te  coiicixled  that  I  \id.vc  bad  a  fair  upjjortunity  of 
becoming  iLaroughlj  and  |iracticaUy  acquaiateJ  with  their 
reeiieclive  mcritfl,  and  relative  value,  as  labourers.  Under 
ro  other  circumatanccs  could  1  voatarc  to  speak  so  pod- 
tirely  on  bo  important  a  subjeet- 

It  IS  of  no  avail  to  qnestion,  at  this  distant  period,  the 
wisdom  of  the  mode  whereby  emaacipation  wqs  eifected ; 
but  as  an  exjireesion  of  opinion  (which  I  feel  satisfied  will 
be  nctpiiesced  in  by  every  thinking  mind  in  the  empire,)  I 
cannot  refrain  from  asserting,  thai,  had  Government,  during 
the  six  years  allotted  hh  the  pci^iod  of  "aj^jn-enlicesbip," 
introduced  two  millions  of  Chinese  labourers  into  the  West 
India  Islands  instead  of  the  money- compensation  of  twenty 
roillions  storlinp,  emancipation  might  have  taken  place;  to  ^ 
the  glory  of  England,  tho  benefit  of  the  whole  planting  ■ 
iuterestT  and  the  lasiiiig  prosperity  of  those  valuablo  and  ™ 
im]iortant  coloiiieH.  We  bhouhl  then  hare  fieen  no  ab^in- 
doned  estates,  no  ruined  planters,  no  general  desolation, 
no  universal  despair  :  on  the  contrary,  we  should  have  luul, 
at  this  moment,  an  extended  cultivation,  such  aa  never  hbx 
been  ;  a  thriving  and  happy  body  of  planters;  an  enormous 
increase  in  all  their  etaple  products  ;  a  general  activity  and 
prosperity  throughout  these  colonies;  and  Ja^t,  though  not 
least,  two  million  eustomers  for  our  British  maimfactiire«  of 
nil  descriptions.  1  know  that  many  will  start  at  the  ide&  of 
io  vast  &a  immigration  as  that  uf  Lvto  millions  of  people ;  I 
know,  too,  that  many  mortgagees  and  other  interested  icdi* 
viduah  would  not  have  &hown  tbis  plan  much  favour ;  but 
euch  sellisb,  short^al^hted  views  are  utterly  insignilicaiiti 
when  put  in  compctitioR  with  the  £;ciieral  welfare  and 
enduring  prosperity  of  our  colonies,  and  the  mother  counlry. 
But  alas!  an  ovii  influenee  prevailed;  the  vast  enm  of 
twenty  miUions  was  distributed  and  squandered,  without 
doing  u  real  ber^efit  to  any;  and  now  our  fine  colonies  are 
hastening'  on,  with  railway  speed,  ton  fearful  and  irretrievable 
rum. 
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I  have  looked  around  in  all  directions,  in  order  to  dta- 
eover  some  fonsiUle  meang  of  arreetin^  the  irapeadiog  6aal 
calaoiity;  und  altlioagb  tboxe  arc  many  iinprovements^lucti 
can  HFid  must  be  niRtle,  siill,  the  one  great  remedy  mi- 
Joubletlly  is,  tlie  bestowal  of  an  abundant  Iftbonring  popula- 
tion 1  The  ntoney  wherewith  thisoliject  Ifllo  be  accomplu^hed 
mu^t,  in  the  Brat  instanee,  be  provided  by  the  mother  coun- 
try, and  a  mode  of  rep:tyment  chalked  out,  which  shall  be 
at  otiCL-  just  to  the  mother  country,  and  sufficiently  indulgent 
to  ihe  colonies.  It  must  be  ivltU  no  ni^ord  Land  that 
fiind^  are  granted,  but  with  the  fostering  liberality  of  a 
^reat  and  noble  empire.  No  mean  and  paltry  scheme 
should  be  for  an  in^ta^Lt  L'Titertairieii ;  for  it  would  be  un- 
worthy of  £0  opulent  aiid  mighty  a  kingdom,  and,  &t  the 
same  time,  "would  be  perfectly  certain  Lo  fail  in  its  effects. 

When  we  see  our  prtncea  spending  80,000^.  in  the  con- 
etrnclion  of  a  monkcy-bousc,  stable,  or  some  such  buildin;;! 
— when  we  sec  our  noblemen  spending  100»OOOA  in  the 
oroctioQ  of  fi  fiinglo  conservatory,  or  the  completion  of  a 
yachi ! — when  we  see  our  Government,  with  a  noble  huma- 
nity, grantini^  a  supply  of  8,000,000^.  to  alleviate  the  dis- 
Ire^scj*  fif  Ireland  ! — when  we  see  this,  and  a  vast  deal  more 
of  similar  characler,  may  we  not  be  allowed  the  reasomihle 
hope  that  the  West  Iiidioa  will  be  ^avcd,  ere  yet  too  late,  by 
a  timely  and  adequate  *j^rant?  Will  a  loan,  based  on  juat 
and  reasonLtble  firincipleat  be  refused  them  '?  I  cannot  think 
it  will.  Let  us  not  doubt  It,  but  proceed  to  invefitigato  tlio 
meodurefl  proposed. 

The  nearest  route  from  Chinn  lo  the  West  Indies  is 
evidently  that  viti  the  Saudwich  Islands,  the  Istlunns  of 
Pannm^,  am]  from  thence  ilivcrgent  to  any  dcdired  point* 
Or  by  tlie  Straits  of  Siiuda,  or  Lombot'k ;  by  taking  cither 
of  which  coursca,  the  ship  might  take  in  a  partial  cargo  of 
riotf,  either  at  SaranranE^,  Sonrabnya,  or  Lomboek  ;  thence 
proceeding  via  the  Cape  of  Good  Hope. 

At  present,  about  35,000  Chinese  Ubourers  find  their  way 
from  China  to  Singapore  and  Peuang  annually  1     ludiiced 
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by  absoluto  starvntion,  flud  a  spint  of  enterprise,  to  eimgralo 
OD  ipeculationj  lliey  arriTe  in  TCTsela  of  nM  desprijiiioiia  and 
or  all  HAlJoas,  crovrJmg  the  ves^l  so  mucli,  timt  ibe  owners  ^ 
geoerally  make  a  handsome  sitm  by  tlidr  convcyftQcc.  H 

Wheu  the  ti<le  of  emigration  haa  onoc  fully  eot  in  Lovrards 
the  West  Indies,  many  no  doubt  would  adventure  to  Panama, 
by  oTory  favourable?  opportunity ;  were  they  sure  of  loeeliugf 
agents  there,  who  would  advance  their  pngeago-monoy  fw 
them,  Bifid  forward  ihom  on  to  their  destination- 

I  wialj  it  to  be  distinctly  remarked  litre,  tbat  I  do  notl 
Advocate  tins  uiiconlroUed  mode  of  transmisBioii.  Humanity 
is  opposed  to  it.  But  1  mention  it  as  a  pcxunliar  feature  itk 
Chinese  omig-ration,  which  demands  a  pzirticulnr  notlee. 
For  instance,  tliey  come  to  Penang  on  specnlation,  unpro- 
\idcd  often  witii  money  or  elothep,  further  than  the  ra^ed 
trousere  they  Htiind  in;  and  enter  into  ngreementg  with 
resident  Chinese  or  Enropean  plnmers,  to  serve  the  firrt 
year  fur  mere  board  antl  lodging,  un  the  unJen^tanding  that 
their  piuflBge-money  be  ]>!Lid,&nd  acoar^^e  niosipito-net,  mat, 
ftnd  two  auila  of  ootton  clothes,  consrating  of  loose  trou^ra 
nnd  jacket  shirt,  be  supphed  tbem ;  the  whole  of  which 
latter  may  coat  about  two  dollars  (S*.  ^d.)  for  each  man. 

But  this  is  a  troublesome  prActioe  for  any  but  Chinese  t^ 
attempt ;  an  many  of  the  iiew-eomerB  may  not  wUh  honedtly 
to  work  out  their  lime,  and  may  therefore  (ibseond,  or  mny 
work  so  very  lazily  that  tbe  planter  h  wearied  out:  but 
with  their  own  eouutrymen  they  cannot  bo  enj^ily  play  ufT 
tbeir  tricks.  I,  tlmrefore,  always  thought  it  preferable  for 
the  European  planter  to  send  his  head  Chiuamen  (cuhiTat- 
ing  canc^  under  contract)  on  board  the  vcesel.  and  to  It^t 
them  choose  as  many  men  ae  were  required,  pnyJcig  tor  their 
poGsage-moneyf  providing  them  with  neeeaBaries  aa  above, 
and  giving  them  clearly  to  understand  that  they  would  at 
ouce  be  put  on  tlie  same  wairet^  as  all  the  other  Chinese  on 
the  estate ;  from  which  n  portion,  month  after  month,  would 
lie  dbducLud,  to  repuy  llid  advaucen  inzuk'  on  their  behalf. 
Thoy  were  then  disstributed  amongst  the  didertiuL  twutrautorai 
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ivbothus  hecanie  their  immadinte  fn&sters  ;  and  were  tespon- 
sibla  for  their  advaiiceg.  wliilsl  they  would  take  eiicellent  cure 
not  to  allow  ihoia  to  be  idle  or  negligent  on  their  work. 

It  will  be  seen  tliat,  either  way,  the  expense  of  their  pafla* 
age  and  equijjmetit  oa  joinm^lhe  estate  falla  on  the  emigrant 
Iiimself ;  nnd  he  i^  only  too  happy  at  having  bv  these  ineofVt 
exchanged  s.  life  of  comparative  []eBtitution  and  stDrration  for 
ttVoudance  and  comfort.  Now  Chinese,  for  njany  j&aTs,  have 
been  accustomed  to  (bii^  kind  of  speculative  emigrEition,  both 
to  Briti-Ji  and  other  s^ttJementA;  and  tbi8  method  of  repay* 
ingr  out  of  tlie  proceeds  of  thmr  labour,  tbc^  finiount  advanced 
for  their  p as sege- money  and  necesaanea,  has  become  with 
tJiem  a  settled  cu^dtom:  J  hardly  need  say,  that  established 
cu3lomfl  have  the  strongtli,  and  almost  the  authority,  of  law 
with  the  Chinetie.  Hence  I  would  wi»h  to  direct  attention 
to  ihene  peculiar  bahita;  ftnd  it  will  he  found  that  they  Ueul 
us  to  a  not  unsaiisfat^tory  eolutioa  of  the  great  quefition  of 
repayment  of  Goveruu^eut  advanees- 

Jt  inuy  not  be  considered  out  of  place  to  touch  filightfy  on 
the  subject  of  repayment  here;  nor  will  a  few  bints  thereon 
be  unwdcome  to  thoac  concerned.  Firat,  then,  we  must 
consider  on  whom  the  repayment  shall  fallj  and  bow  long*  a 
period  ean  he  allowed  for  ite  being  refunded. 

Three  modes  of  repayment  present  themselves  to  view  as 
feasible.  The  tirst  refers  to  the  emigrant  himself,  who  comes 
to  the  island  to  obtain  a  livelihood,  3Lieh  &&  heeould  not  §nrn 
ia  his  own  country,  and  enrich  himself;  to  asaUt  the  various 
foembers  of  his  family,  n'hnm  he  leaves  at  home;  and  to 
accumulate  a  sufficient  ^nm  of  m<mey  lo  enable  hTm  to  return 
to  Chiaa,  and  settle  down  comfortably. 

K  Chinaman  always  chen^^hes  the  idea  of  returning*  to  hia 
own  country  ;  hut,  after  n  lapae  of  many  jcars,  he  is  crt^n 
eompelled  by  circumstances  to  abandon  it,  and  make  up  his 
mind  to  live  and  die  in  the  country  to  which  he  (rmi^ates. 
A  family  grown  up  around  him;  the  death  of  all  bis  relatives 
in  Chinn,  fla\e  oae  or  two,  who  remnin  lo  peribnn  the  u^nnl 
annual  rites  at  the  graves  of  the  departed  ;  the  accumulation 
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of  property,  and  the  consequent  fuar  of  being  plundered  hy 
tbe  manOftrlns, — are  amongst  the  chief  indncementa  lo  r^ 
niAiD  ^  but  there  are  numerous  (ithern  aho,  which  iL  would 
be  tedioua  and  useless  to  nErue.  Erery  good  Chinaman  ao 
emigrating,  sends  most  punctually  everj  year  a  buhi  ^F 
Tooney,  great  or  smuU  act^ording  to  his  means,  to  hit^  rclft- 
ttTcs  in  Chinft,  for  their  usoy  and  to  enahJc  tbeui  to  porformt 
in  his  name,  the  indispensable  rites  due  to  Ids  depart^ 
ancestors  ;  and,  aa  I  s&'id  before,  often  returns  lo  his  own 
eonntry  with  ihe  money  he  has  aecamnlated.  It  is  neeessary 
to  ineiilion  tli&se  circiiuLstniicea,  iu  order  to  sliow  ihe  benefits 
derived  by  the  emigrant  and  his  TiLniily  fruiii  hia  industry  ; 
^bich,  by  Government  having;  afforded  him  a  passage  to  the 
West  Indie.",  he  bna  been  enabled  to  bring  to  a  good  and 
eure  market:  as  on  this  reaaoning  alone  ean  wo  ba&e  onr 
argumenlg  in  favour  of  throwing  the  whole  or  a  part  of  the 
cost  of  pagengG  on  the  emigrant  himself. 

We  eaunol  fail  to  draw  a  distinction  between  an  emigrant 
who  settlei*  permanently  in  a  fiountry,  spending  all  bis  money 
in  that  country,  and  another  who  drains  the  country  of  its 
niouey,  to  ^end  to  bis  native  home,  during  many  yearB;  and 
eventualJy  returns  from  wbcnnc  he  came,  with  aU  bis  sovingflL 

There  is  a  very  marked  distinctioQ  between  auch  etui- 
grants ;  aiid  it  will  be  the  more  fitrikin^dy  observed,  if  wo 
only  suppose  an  island — Jamaica,  for  instance — havhiij  a 
body  of  100,000  Cbineee,  each,  on  ar  average,  sending  to 
Cldna  every  year  the  small  sum  of  five  dulhirs  =  500,000 
dollara  !  Now,  it  is  \ery  evident  that  such  uil  annual  draiu 
must  he  more  or  leas  felt  by  the  colony  from  whence  it  it 
taken;  and  it  forces  on  the  mind  the  justice  and  necessity  of 
looking  to  such  emigrants  for  a  refund  of  the  whole,  or  at 
least  one-half,  of  the  sum  expended  by  the  colony  in  import- 
ing them. 

Next,  we  must  estimate  the  value  of  their  labour  and 
induatry  to  the  planter,  on  whose  estates  they  work ;  and  the 
general  benefit  to  the  iJand  at  large,  resultiijg  from  ihetr 
presencCj   their  induatry,    their  enterpriser   aud    the  locai 
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JUTeatmeEit  of  a  larg'e  jiortkut  of  ttieir  iifirumiilattid  c^apital- 
In  tlic  Straits  Stttlenienl'i,  we  liave  tlioutinnda  nf  wpallhy 
Chiiieac,  who  own  ships,  IfluJs,  houses,  carriagea,  andhorsea, 
— men  who  arc  both  liberal- minded  and  public-spirited  ; — 
men  of  influence,  consiJeration,  and  authority; — men  de- 
tCTvedly  esleemoJ  and  highly  respected. 

Those  who  are  acqu^nted  u'itli  the  Straits,  know  how  true 
thi^  is;  but  for  the  informatiofi  of  others  it  may  he  oeces- 
aary  to  add,  that  several  uun  boast  of  from  100,000  to 
fiOOjOOO  dullars  ;  that  one  is  a  justice  of  the  peace  for  9in- 
giipore  and  its  dependencies ;  that  the  same  naan  has  built, 
and  siipporta,  a  very  handsome  hospital  and  dispensary,  for 
the  benctit  of  siek  Chinese ;  that  others  contribute  to  the 
supi'ort  of  European  charilieB,  and  ouee  even  went  eo  far  as 
to  Joia  in  a  sabsmption  for  the  alteralion  or  repair  of  the 
European  church,  to  which  they  did  not  belong;  and  lastly, 
I  may  mention,  that  on  the  death  of  a  poor,  ruined  man,  but 
a  most  bonoiirable,  worthy,  and  excellent  perauu,  named  Tan 
King  (familiarly  called  Tom  King),  every  one  b^islened  to 
testify  his  grief  and  respect — mercliants,  pluntors,  the  ofHcers 
of  her  Wnjcsly's  ships  of  war,  the  military,  merfliant* 
captains,  and  others — all  attended  his  funeral  proee^ion  ; 
wliich  was  preceded  hy  tho  band  of  Admiral  8ir  Thomas 
Cochrane,  sent  for  tbo  especial  purpose  of  doing  honour  to 
hia  memory  t  If  I  need  say  more  to  sbcw  how  much  the 
Cldiiese  benefit  every  country  they  go  to,  I  wonid  ask  tlio 
Bimple  ^jiiestion  : — Singajiore,  with  its  astonishing  commerce; 
Penang't  with  its  aUo  very  respectable  triide;  Province 
Weliesley.  with  its  numerous  fine  sugar  estates,  spice,  and 
otiier  properties;  and  Malacca^  with  ite  quiet  and  substantial 
rcepectftbility ; — what  would  they  all  have  been  at  lliis 
moment,  bad  it  not  been  for  the  Chinese  emigrauts?  And 
rioging  echoes  answer — What  ? 

We  find,  then,  that  if  Chinese  emigrants  (and  their 
fttmilie^  in  China)  derive  benefits  from  the  countries  to 
which  they  emigrate,  they  also  confer  benefits  on  tbdse  coun- 
tries; benedts,  toojof  tlie  most  sabstantlal  character.  Under 
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tb^Be  cireumitfiDc^s,  we  must  recogniae  a  mtttu&l  obligation 

— a  reciprocal  benefit;  frnd  wc  muat  therefore  in  justice.  I 
think,  debit  the  country  with  a  aborc  of  tbc  cost  of  bringing 
about  tills  desirable  junction.     But  the  question  next  ariMe, 
how  wo  ara  to  rai^e  the  half  sbare  of  coat:    is  it  to 
aolre  itself  into  a  drnple  cUim  on  every  planter  wbo  employi 
these  emigrants  ;  or  h  it  tu  Rsaumi?  tbe  fihape  of  n  geoen 
"  eniigration-l£.x/*  falling  on  all  throughout  the   inland,  id 
manner  to  be  ebthoraLely  culculated  and  decided  on  by  tbosa, 
in  autbority  T 

If  it  be  an  equal  division  of  cost  betwixt  the  emigrant  and 
his  employer^    then  the   most  simple    nrrangcment  servcaj 
to  briu^  the  wholo  matter  into  easy  working  order;  anil  i| 
strikes  me  thnt  this  is  not  ho  objeciionablt;  a.  metUod  as  it  al 
trret  sight  nppears  to  be  ;   tor  it  is  clear,  that  ss  no  portion  ofj 
the  amount  would  in  this  case  fall  on  the  merchants,  abuj 
kf^epers  and  other  inliahitenl^i  they  could  more  chenpT] 
supply  to  the  labounug  population  the  necessaries,  comforls. 
and  Inxuriefl    of  life,  and  thus  enable  the  emigrants  and 
Other  labourers  to  accept  a  lower  rate  of  wageo  than  they 
otherwise  could:  ao  that,  on  tiie  whole,  it  ap[iears  to  me 
that  things  would  settle  down  very  eatisfactorily,  and  quickly 
find  their  proper  balance.     But  if  a  general  *' emigration' 
lax"  were  resolved  on  (as  the  whole  country  would  beue£l 
alike),  it  must  then  be  decided  how  such  a  tax  ^Ijould 
levied.     I  am  approheusive  that  an  luiiuigration  tax  would 
ral^e  np  numerous  sectarian  opponents,  on  the  score  of  itv 
hearing  on  the  present  labouriag  population;  its  object  being     d 
to  introduce  rival  labourers,  t  cannot  say  that  T  nw  pre|>andfl 
at  presQDt  to  offer  any  Euggestion  on  this  point,  but  will  ven-^ 
ture  a  few  remarks  on  the  etjual  division  of  cost  betwixt  em- 
ployer and  emigrant,  and  forms  of  agreement. 


oy^ 
^rata 

nd 

jie 

ay   . 

'4 


Form    op   Contract    between  tub    Plahtbr   and    tub 

CuiKEaE    EuiGEAKTS. 


I,  the  uadersigned  Jajies  Smith,  proprietor  (or  agoat) 
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of  ihe  "  Hope  E»l«*e."  in  ibc  parish  of  St,  AndretrA,  do  Iiere- 
by  ngrce  ftn^l  contract,  as  follows,  viz. : — 

J'int.  ^*To  employ  on  my  eaid  estate  for  the  space  of 
twelve  months  from  tliia  date ; — Lim  Atchoni^,  Liin 
Attyee>  Lim  Allow^e^  Um  Affbok,  Lim  8am,  Lim 
Amafoon^  Lim  Atchec,  Lim  Sing^  Lim  Apwliep, 
Lim  Attong,  Chinese  Inbourers,  alt  of  the  trihc 
'*  Liiu/^  pajiNg  iLeiii  earli  at  tlip  rate  of  five  Sjuinifih 
dolUrs  a  moatb  (of  thirty  daya),  dlowiog;  them 
Sundays. 

SeeoNiily,  ^^To  ndvance  and  pay  on  their  account  to  John 
Brown,  Eaq*,  one  of  her  Majesty's  emigrant  agi?ntd, 
Ihe  *«m  of  four  pounda  (£4)  for  each  lahourer  afore- 
Baid ;  being  one-half  the  amount  eitpcndt^d  by 
Goverumeut,  in  imporlin^  iLt-m ;  which  ^mn  to  be 
refunded  1o  me  hy  u  montiily  df^duction,  from  the 
wages  of  each,  cf  two  dollars  and  a  half  (S^i)' 

TkiMiy.  *'To  provide,  for  the  residence  and  accommodtk- 
tion  of  the  said  labourers^  a  comfortable  house  or 
portion  of  a  bouse,  with  medical  atlendanca  and 
medicines,  if  they  dosire  them, 

Fo^trrhhj.  *'To  allot  lo  eaoh,  one-quarter  cf  an  acre  of 
Innd  for  provision  and  ijanlen  ground, 

X^a^tt^.  "  In  con&Idoratioo  of  the  services  of  the  said 
labourers  being  fiecured  to  my  afurtfraid  eaUtei  by 
the  aj)De3(ed  contract  made  and  concluded  in  the  pre- 
sence, aiid  with  the  sani;tioxi,  of  her  Majesty's  saJd 
a|;ent,  John  JJrown,  Esq,,  whereby  they  bind  tbcm- 
selves  well  and  truly  to  serve  me  during  the  spat'O 
of  one  year^  I  further  promise  and  agree,  and  hereby 
hind  myself,  and  my  aforesaid  e-itate^  lo  pay  into  llie 
hands  of  the  said  John  Brown,  Esq.,  or  Ins  i^uccL'ssor 
or  Hucceshors,  for  her  Majesty's  Government,  the  sum 
of  forty  pounds  (£40),  (being  the  second  half  of  the 
amount  expended  by  Government  la  impnrtin^'  the 
avd  ten  Chines  labourers),  in  four  quarterly  inatal- 
menLsof  ten  pounds  (£10)  each. 


» 
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"  In  witness  wlioreof,  I  hereunto  attanh  my  ofttne  And  seal, 
in  theproficnce  of  John   Brown,  Esq.,  one  of  her 

Majesty's  emigrant  agents,  ibis day  of  Janizary, 

A,D.,  184—, 
"Witness  to  the  above, 
(Signod)     John  Bhoww,  Emigrant 
Agent,  aiid  others,  as  may  he. 


i 


] 


(Signed) 
jAMfis  Smith/' 


FORU     OF    CoNTRAcr    BETWEEN    THE     CutN£3G    SuiGRAITTa 
AFfD    THE    PlAHTSR. 

Wc,  the  undersigned  Chinese  emigrant  labourere, — Um 
Atchong,  Lim  Altyee,  Lim  Aliowee,  Lim  Affook,  Lim 
Sam,  Lim  Amafoon,  Lim  Atchee,  Lim  Sing,  Lim  Apwhee, 
and  Lim  Aftong,  di>,  willi  and  hy  the  sanction  of  John 
Brown,  Es<|.,  one  of  her  Majesty's  emignint  agents,  lierehy 
jointly  and  Bcverally  agree  and  contract  to  serve  as  labourers 
on  the  '*  Hope  Estate,'*  the  property  of  James  Smith,  Esq., 
daring  the  space  of  twelve  months  from  thia  date ;  that  is 
to  say : — 

'*  That  wc  will  labotir  from  six,  until  eleven  o'clock,  a-m,, 
and  from  one,  iintil  six  o*dock,  p.u.,  during  six  daya 
of  each  week  ;  iu  any  work  eoTinected  with  the  said 
estate,  that  we  may  be  ordered  to  perfonii : 
"That  we  will  well  and  truly  obey  all  the  just  and  lawful' 
commands  of  the  said  James  Bmith^  Esq.,  and  ofj 
those   whom    be  may   appoint  to   euperinlend   am 
direct  our  work,  and  perform  all  our  tajiks  and  djlii 
on  the  estate,  in  a  cheerful  and  faithful  manner,  during"] 
the  aforesaid  period  of  tv^elve  calendar  months  : 
"  For  and  on  account  of  the  following  advanccB,  pay- 
ments, and  olher  considerations : — 
Fintly.  ^' That  the  said  James  Smllh^  Esq.,  do  at  once 
advance  and  pay  on  our  several  accounts  to  John 
Brown,  Esq,,  her  Majesty's  emigrant  agent,  tbe  snui 
of  four  poimda  (^4)  for  each  of  U3|  being  half  tl 
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LOODt  expended  by  Govcrrmient,  in  bringing  each 
lie  from  CliinHf  to  this  islatid,  the  nliiclt  sum  we 
bercby  jointly  and  severally  bind  ourselves  lo  repay 
liim  (the  said  James  Sniilb,  Esq,)  out  of  our  wages ; 
artd  ACCtij-diDgly  auEhorize  liim  to  deduct  from  our 
vagef,  t)]<?  tsuin  of  two  dollars  and  a  half  a 
iDonth  frc»m  each,  until  the  said  advance  be  fully 
paid. 

Itif.  "  That  ibe  sud  James  8niitht  Esq.,  do  pay  tis 
each  live  dollars  {J(5)  a  month  aa  wages  (subject  to 
the  dc'dnctioD  aforesaid),  during^  the  tcnu  of  the  con- 
tract ;  always  understanding  that  we  work  twetity- 
«]x  days  in  each  month,  and  have  Sunday  as  a  day 
of  rest.  But  in  case  of  either  or  any  of  us  abeenling 
onreclves  from  work,  without  pennission^  il  is  dis- 
tiDctly  understood,  that  payuit^ut  for  time  30  lost 
shall  be  stopped  ;  and  if  of  frequent  occurrence,  we 
submit  ourselves  fo  such  other  puniebmcnt,  in  ad- 
dition, as  the  law  may  direct. 

Thirdfy.  *'Tliat  a  dry  aud  comfortable  bouse  or  portion 
of  a  house  be  provided  for  us;  thai  a  quart(?r  of  an 
ncTe  of  land  b^^  aElott^  to  cac}i  of  U4  for  garden  aud 
provision  ground ;  and  medical  attendance  and  medi- 
cine, if  we  require  them, 

J^ourt/J^.  ''That  Jaiucs  Smith,  E»q.,  do  (also)  pay  at  his 
own  proper  coat  to  John  Brown,  Esq,,  her  Mnjesly'a 
eflid  emigration  agent,  the  sum  of  forty  pounds  (£40), 
being  the  second  half  of  the  amount  estpeifded  by 
Government  in  bringing  us  (ten)  from  China  lo  this 
island. 

Lfutly.  *'  Tliat  an  'interjireter'  of  some  description  be 
kept  on  the  llojje  Estate,  who  can  conimnijicale 
between  onr  employers  and  oursclvesi  llmt  we  may 
understand  ail  orders  correctly. 
\**  In  witness  whereof,  wo  hereunto  atlftch  our  naines  {or 
marks),  in  the  presence  of  John  13rown,  Esq.,  one  of 
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her  Majesty "h  eiaigrnnt  agente,  thia  day  of 

'^Witness  to  llie  above,  1  fi,  - 

(Signed)  JoH«  Browh.  Emigrant  f  ^^'"""^^  ^"""^ 

Agent,  and  others,  as  may  be."  J 


follow  here. 


These  forma  ikppcar  to  me  lo  embrace  all  that  ia  neot 
sary :  but  to  be  quite  understood,  a  fevf  remnrks  in  elucidation 
arc  required. 

First.  1  make  tlio  period  of  engagement  one  ye&r^  na  I  nm 
quite  Bure  tliat  term  will  be  found  of  moet  advauta^€  to  alt 
parties  ;  for  the  rosideDi.-i3  of  one  year  in  tlie  iaUnd  will  ]iav«^ 
made  tbe  emigrant  neqoaintod  vritb  the  country  ;  bis  abilit/H 
to  support  hiuLself,  partially,  from  the  prodiii^e  of  iiis  pro- 
TiaioD  ground  or  gurdeu,  Lie  poultry^yord,  bis  piggery,  aad^ 
other  cd  tftterim  occupations;  and   opened  to  hi r4  view  hiiH 
position  and  prospects ;  all  which  will  enable  him  to  judge 
how  he  may  best  pursue  hitj  favourito  mode  of  working,  va-^ 
by  contract, — to  which  happy  course  I  look  for  iht^  moct 
benedcinl  r<]*sults  to  the  plaater  and  the  country  generally. 
Besides,  during  the  continuance  of  the  twelve  montliB"  con- 
tract^ the  Chinaman  would  look  on  himself  jls  working  out 
hib    paaaugt'-mouey,   and    {iLtlug    Iniuself   for   a   jHJbitioji  in 
which  he  coulil  make  the  most  of  his  labour.     He  is  a  truly  ^ 
speculative  aud  enterprising  cLaractcr,  and  would,  during  tbe  S 
whole  twelve  monthn,  be  lougirg  for  its  termination,  that  be 
might  join  some  of  hib  Iriends  in  taking  a  quantity  of  land  on  ^ 
the  estate,  to  cultivate  by  **  contract/'  receiving  payment  ac-  H 
cording  to  iJie  quantity  of  produce  yichied  by  it,    I^'or  my  own 
partf  were  1  the  manager  or  proprielor  uf  a  West  India  esTate, 
and  obtained,  for  instance,  one  hundred   Chinese  emigrants 
on  the  terms  above  supposed,  I  would  pick  out  a  few  of  the 
most  intelligent  and   influential  amongst  them,  and  take 
pains  to  point  out  everything  connected  with  the  country, 
tbe  markctr>,  and   the  capabilities  of  the    estate ;    laying 
before  them  the  advantages  of  at  once  resolving  themselves 
into  ''congsees"  or  compaoiefi,  and  taking  land  ou  contraot. 
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These  vould,  I  tli;nk,  under  the  cireumslaucea,  siicceetl  best 
when  con^istina;  of  twenty-five  men  lo  tacli ;  two  of  ihe 
nnoiber  being  the  he&th  of  tLe  cong:*ee.  They  would  joy- 
foEly  enter  into  sacb  arrflngementa,  and  the  planter  would 
find  bimfielf  nt  onec  relieved  of  fuU  Italf  his  trouble  nnd 
an.riet}\  in  the  management  of  the  e^UCe- 

Hovrover,  to  proceed.  Ne^t  I  have  writteu  tlioir  names  in 
fiill,  Rttaphin^  to  each  its  prefii.  which  in  tliis  case  I  have 
■uppos(?d  to  ho  "  Tatu"  de'noting  thut  th(?  nmii  U  of  thitt 
tribe;  and  I  lliink  it  »  good  pLan  to  place;  lho»e  of  the 
same  tribe  in  the  same  "  fortn.*'  if  tlierebe  aaufiinentnutiii>er- 
?^ow,  I  have  supposed  only  ten  persons  to  be  iiictadcd  m  one 
form  ;  but  it  U  quite  unimportant  bow  many  itre  iadadod  : 
indeed  I  uee  no  reason  why  twenty,  fifty,  or  one  hun- 
dred even,  should  not  be  all  together  in  ono  foruj ;  althotigh, 
if  the  stamped  forms  are  cheap  (as  they  ought  to  be), 
tliere  i*  no  objef!t  in  so  crowding  thpm  ti^RPiher.  One  form 
would  be  kept  by  the  eniigr^ntSt  another  by  the  employer^ 
and  adupticale  of  both  by  the  emigrant  agent  iu  hi«  register. 

Buud^y  not  being  a  holy  day  with  the  Chineac,  ia 
not  kept  by  Ihcm  as  auch;  therefore  they  would  rt^t 
thcmaelvca,  work  ia  their  gordena,  visit  their  friends, 
and  umuftc  tLemselve5  on  that  day  :  perhaps  attend  the 
morning  market,  if  one  were  allowed.  But,  quite  itidu- 
pendont  of  this,  they  would  be  sure  to  depute  certain  of 
their  mimber  to  nmrkat,  at  Icmt  onee  It  week,  to  sell  their 
vegetables,  and  piirohase  for  iheraselveH  little  supplier  of 
salt  proYiKioiiSj  tobaern,  spiritVi  rice,  flour,  groiind-provi- 
nons,  and  other  necesaaries  :  but  of  course  the  perfoni  ao 
i^>«enting  the ui selves  would  require  permission;  othcru'iso 
tbe  payment  for  the  time  lost,  would  be  stopped,  which 
would  be  absolutely  neeesenry  to  hold  them  in  elieek,  1 
liflTe  also  taken  £8  as  the  sum  which  each  would  eosl  in 
nil  probability,  in  their  passage  from  China  to  Jamaica: 
tbe  whieh  1  am  cjnite  ]irep».red  lo  show  is  ample ;  and  I  bavo 
premised  that  the  plnnlerpay^  the  halfof  fhcit  sum  (for  each 
mail  he  employe)  at  the  lime  of  signing  the  engagements. 
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Itiutght  be  made  pnjabic  otic  nioatli  after;  but  I  am  more 

in  favour  of  Hs  being  paid  down  at  onco.  ^M 

In  regard  to  this  advance  beinp  repaid  by  a  moniblj^^ 
dt^duction  irora  tlie  wages  Btipnlated  for,  it  does  oot  nee^fl- 
Etarily  occur  that  the  pianter  would,  or  tibunld,  demand  it 
theHrstor  even  secoud  montli :  not  at  all  events^to  tfie  eiteot 
of  two  and  a  half  dollars  ;  because,  on  arnving  in  so  abject  a 
condition  aa  tbey  would  he»  they  may  reasonably  be  supposed 
to  require  many  little  things — as  clothea,  cooking  ulensilSf 
moaqitito  curtfuos,  inata  to  Bleep  on,  nnd  coarse  blankcl 
which  they  would  be  able  to  provide  more  cheaply, 
allowed  to  purchase  for  ihemselves. 

The  sum  ef  two  and  a  hnlf  dollars,  which  remaina  tf>  eacb 
mart  for  his  monthly  support  until  his  advance  is  refunded, 
may  also  be  considered  too  small  to  be  adccjuale  to  bla  iufh 
port;  hut  I  urn  convinced  that  it  is   quite  sufficient^    for,  m     . 
the  first  place,  Chinese  alwiiya  mess  together  in  companies  olH 
sometimes  twenty,  thirty,  forty,  or  Kfty,  so  that  ihdr  cookery^ 
is  allou  alargcflcale,  andacccrdiu^totbe  trneet  priucifdisaf 
domestic  economy;  they  ore  aUo  singularly  cunning  in  thi 
art  of  cookery,  and  will  get  up  a  savoury  dish  out  of  such' 
poor  ntatermU,  na  would   lill  a  French  artiste  with  itespatrj 
Besides,  with  gardGU   and  provision   grounds,  ihey  woi 
speedily   have,  not  only   abundance  of  vegetables  and  pro* 
visioas  for  their  own  coasumplioa,  hot  they  would  perfccUy 
inundate  the  neighbouring'  markets    with  them:  thus  cl 
taining  the   mean^  of  procuring  all  manner   of  supplit 
The  cnly  period  during-  whieli  tliey  would   labour  undt 
some  difficulty,  would  be  during  the  first  th]*ee  monUi 
whilst   their    vegetable*!  wetc    growing :    which,    amonj 
other  reasons,  made  me  remark,  that  tliey  would   reqiiin 
some  indulgence  in  regard  to  tbeir  deducUoupi  at  tirst. 

The  residences  or  bouses  provided  for  the  Chinese,  shoul 
be  large  enough  to  lodge  some  twenty-five  or  tbirty  of  ibcnj 
as  they  like  to  live  together,  and  have  things  Jn  common. 

The  next  item  we  come  to,  is  the  half  amount  of  passfigc- 
uoooy;  which  has  already  been  partially  discus^cU. 
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do  not  Ukiok  it  jieccsstiTj  to  add  more  here  tfian  to  direct 
the  aitentioD  of  all  comrcrcicd,  but  iho  planter  especially,  to 
th*!  point  whefKiii  the  whole,  after  all,  hinges;  via,  the 
actual  sum  kifi  labourers  have  coat  hiiu,  on  an  average, 
eaeh  month,  during  tbc  year  for  which  he  engages  tiiem: 
it  will  he  fuund  that  it  umounts  ti.i  alxiut  M.  Qs.  8<f. 
sterling  eacrh  titan,  not  Indiidiu^  iiiL*dkal  att^ndant^e,  or 
medicines  :  which  I  faticy  wtil  Le  very  Uttle,  as  the  ChSnew 
do  not  like  European  medical  treatmenL  Nor  bare  Z  iu- 
claded  housc'^rent  or  land-rent,  both  of  which  must  enter 
into  the  estate's  ^^  general  account/' 

One  pound  eight  shillings  and  four  pence  a  mouth,  of 
twenty-fiix  working  d£Lv&,  ^ives  a  fraction  luore  than  a 
shilling  and  a  penny  a  day;  which  ia  aa  cht^ap  as,  I 
ilunk,  under  ihe  circumstances,  the  planter  can  reason- 
ably expect  at  first:  although,  after  these  enligrants  have 
properly  settled  down  in  liie  country,  the  price  of  wageH 
will  cerLitnly  have  a  downward  tendeney;  us  they  will 
undoubtedly  raise  a  large  amount  of  provisioufl  aud 
o^er  nece^arjes  of  life,  which^  thrown  into  the  market^ 
will  cheapen  those  commodltiea  throughout  the  country, 
and  consequently  lesi^cn  the  price  of  wages.  I  should  like 
to  know  what  planter  (in  Jamaica,  for  instance),  would  not 
rejoice  to  ha»e  such  excellent  labourers  as  the  Chinese. 
at  thirteen  j^enoe  a  d&.y ;  and  as  I  do  not  lielievB  there  can  he 
one  who  would  not  gladly  employ  them  at  that  rate,  §o 
nin  I  convinced  that  none  cnn  coneequeutly  object  lo  the 
equal  division  of  (he  emigrant'^  patisnge  expenses^  between 
employer  and  emigrant,  as  I  have  auggeiited. 

With  this  hurried  statement  of  the  means  to  Le  adopted  in 
order  to  repay  the  eums  to  be  advanced*  Ju  the  first  instunce. 
by  OoYernment ;  let  us  now  proceed  to  discuss  the  extent  to 
which  it  is  necessary  lu  carry  this  scheme  of  Immigration, 
and  the  methods  whereby  1  propose  accomplishing  it. 

Aa  was  before  remarked,  the  scale  must  be  large,  to  be  of 
any  utiTrty ;  and  yet  I  have  not  calculated  for  so  many  as 
the  islands  could  give  food  and  employment  io;--no,  not 
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even  it  tenth  part  of  the  number*    I  will  merely  proridc 
for  a  present  and  iramptJiate  supply,  Jtwving  it  to  aiWr 
arrangeiii(.-uL«,  and  progressive  iuoreAse,  to  swell  the  numbO',^ 
to  its  fuU  requireEuBuC.  ^M 

The  number^  then,  for  nhlch  I  reckon,  is  two  Luniired 
uid  Mty  thguaunJ  men  and  women  for  the  whole  of  the 
West  Judiea;  id  ttt,  for  J&m&tca,  100,(MJ0;  DciaerftrA, 
50,000;  Trimdad^  £0,000;  cmd  the  remaitiing  50,000  sp* 
portioned  out  aaion^at  the  smaller  iiilandaf  as  may  be 
deemed  expedient.  It  irould  be  difficult,  at  pre^Lt,  to 
estimate  the  number  of  women  who  could  be  induced  to 
emigrate  with  the  men;  but  J  have  not  the  smallest  daub 
that  any  number  reijuiretl  l^ouM  he  found  heartily  willing 
try  their  fortunes  abroad,  in  company  with  their  countrymen. 
It  is  beyond  all  questiou  that  tliey  da  emigratt-,  anU  in  great 
numberatoo;  fori  myself  have  seen  mauj  buudred^  \f  ho  hare 
done  flo.  I  hare  been  informed  bytbe  moat  intelligent  Chinese, 
that  no  dIfHculty  esbts  at  the  northeru  porta;  and  that*  as  tu 
the  prejudice  which  is  90  much  dwelt  on,  in  reality,  no  greater 
prejudice  ejcistfl  among  the  women  than  amongal  the  men: 
in  bhort,  that  both  are  only  too  happy  in  having  an  oppor^ 
tunily  afforded  them  of  exchanging  squalid  misery  and 
positive  Gtarvation  for  comfort  and  abundance.*  MHxat- 
erer  numKer  of  wumen  actually  do  adventure,  may  he  eon- 
fltder^d  as  permanent  settlers  in  the  country  to  vrliicli  they 
go ;  and  these  will  become  the  foundation  of  a  race  of  jmre 
Creole  Chiueie,  with  whom  lho±ie  eoloLios  will,  hi  time,  be 
peopled^  aud  bj  whose  industry  and  energy  they  will  con- 
tinue to  flourish  for  generatioue  to  come.  It  wlU  be 
advantageous,  therefore,  for  a  large  proportion  of  women  to 
be  brought ;  as  they  will  also  be  the  mcuna  of  fising  in 


*  Ttio  cifPUDitaiiee  oT  no  wornEii  urivln^  vllti  Uid  male  flinigmiU,  on 
tbe  DiADy  £nn7[^caTi  Tt«cb  camla^  tu  tha  Btra-ifB,  biducF#  mmy  to  ihink  t\ 
woLQCJi  unm'f  ftmlgmtc  ;  wb^jreiu,  on  tlii;  coplTBrjr,  it  nrJAa  from  tha  \t:t7 1 
UUta  luLiire  of  tuch  cmlgraLlaQ.  aiul  tbtlr  being  sdUihEj  cloiwiLilint  on  tkii  tin-] 
mediate  eAgageraeutr  to  oiuibri-  ihfm  to  pay  tli^it  jtuHigt^-iiiDnef.     In  \Lk  CI 
DBie  JiLokSf  however,  this  obsCftClo  docs  not  cxIsL  j  hcatx,  vo  AuA  UhU  wt 
do  anigntc  lij  then  lostti. 
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country  thoee  cf  their  countrymen  who  mury  them  -, 
beAide«  thii,  the  planter  will  find  thum  eKceedinglv  useful 
lEi  light  irorlc,  on  properties  (espccblly  iu  picking  rotfee  and 
piiutiito,  ^c.  &c.)r  as  they  aj^e  ¥ery  iuduUrious;  and  tbey 
will  aUo  prepare  &t  borne  tLe  meids  of  their  hui^banda  and 
frit^odfl,  aiteiid  Lo  the  ^ardeu,  fjoultry,  pig^t  t^hildreu,  &m,  6tGt 
or  ^  to  tbe  market  aud  buy  and  ^11,  nhibt  the  men  »re 
working:  in  the  fields. 

Ooe  very  aexiouB  error  must  be  carefully  gaarcled  against, 
which  is  the  saoctioningj  on  the  port  of  any  Uovernmcnt 
emi^r&nt  agent,  contracts  helween  female  etnigranlfi  and 
houaeholders  in  town^.  No  doubly  many  townaloUt,  of  all 
conditiona  and  of  hoib  seie^,  will  wImL  lo  ubiadn  ihem.  aa 
hunse-AerTBnls,  ladies'  luaidflf  &c.  Ulc.  ;  hut  it  ahould,  on  no 
oonsideraLiun^  he  allowed.  They  eome  to  the  country  for 
tLe  purpnae  of  becouiing  wives  to  their  countrymen,  and 
rendering  iheju  conleuied  and  bnppy  in  the  country  they 
have  settled  iu  :  would  it  then  be  wise,  just,  or  bumaue,  to 
allow  ihid  important  object  to  be  defeated? — to  have  them 
engn|^  tts  house- Eer\ ants  in  town,  where  they  certainly 
wouldT  most  of  them,  become  comraon  pro&tilutca f  Such  a 
thitig  sLuet  not  bo  even  contemplated :  they  come  for  a 
speeilio  and  highly  important  purpose,  and  if  that  purpoae  ib 
to  be  frustrated,  then  they  had  much  better  remain  where 
they  now  are. 

In  meutiofiing  th<?  importation  of  women  aa  well  a8  men, 
]  Hbould  \ia\o  louehcd  on  the  method  of  repayment  to  be 
adopted  by  Uie  planting  community,  wherever  they  are 
concerned.  However,  a  few  sentences  will  auihce  to  express 
my  views  on  that  subject* 

1  do  not  suppose  that  a  greater  proportion  than  ten  per 
cent.*  would  be  calculated  on,  at  the  commencement:  1 
tiK^refore  reckon  ten  women  to  every  ninety  men  ;  and  It 
mast  be  incumhent  en  every  planter  taking  emigrants,  that 
he  take  them  iu  that  proportion.      For  instance,  a  planter 

*  I  VicLfve  U  iiaLtB  poMlbLe  to  obtain  fifteen,  twenty,  or  treniy.nvf  per  ttau, 
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reqniring  one  hundred  emigrants,  takes  ninety  men  and  tea' 
women;  each  of  the  latter  pairing  oil"  with  the  man  of  hcr< 
ohgice.    so    that    the  ten    pcir  can   come   under   contract' 
together^  in  one  eepurate  form;  tbe  hnsbanci  and  wife  be- 
coming Jointly  reEponsIble  to  tbe  planter  for  half  her  pj 
money;  and  the  other  half  the  planter  himself  must  poy,^ 
as  in  the  case  of  the  men.     Of  course  the  husband's  con* 
trtict  is  similar  to  that  of  the  other  male  emigrants.  ■ 

It  would  not  he  wise  to  press  them  (the  wnuieu)  into  work 
for  the  e^taU.%   for  WEigea  ;  a»  they  would  be  much  morn 
legitimately  employed  in  attending  to  the  cooking  and  other  ■ 
domestic  matters,  contribating  to  the  comfort  of  their  hufl- 
bands  and  countrymen.     I  cannot  think  the  planti^r  wauld 
be  so  blind  to  hie  own  best  JnteTeBte,a3  to  demur  to  tbe  pay*  ■ 
ment  of  half,  and  the  advance  of  the  other  portioDj  of  these     i 
women's  passage- money;  for  he  may  redt  assured  that  tbe 
money  so  advanced  would  be  punctually  repaid;  and  tbe 
other  half  would  he^  indped,  iiothing  to  him^  in  comparison 
with  the  stability  it  would  give  to  liis  estate,   by    fixing 
fiuniltes  on  it. 

Bat  I  am  sure  that  I  need  not  dwell  on  this  point,  ss 
I  feel  couTinccd  that  every  planter  will  be  exceedingly 
anxious  to  obtain  such  advantages  o^  must  result  front 
women  eettling  down,  us  tliese  would,  on  tbcir  estates.  As 
to  their  bi?in^'  kept  amongst  the  men  as  mere  proslitute?, 
sncb  a  coae  unred never  occur;  and,  I  am  perfectly  certain,  it 
would  he  of  very  rare  oecnrrenoe  indeed,  were  proper  mwi- 
Bures  adopted  to  get  them  married  off  according  to  their 
own  customs  i  which  both  men  and  women  would  be  very 
happy  to  do  :  once  married,  there  would  be  no  fear  of  iheir 
prostituting  themselves,  anymore  ihau  there  would  beamougst 
our  own  people  ;  indeed,  1  am  inclined  to  tbiuk,  uot  so  much. 

At  the  time  of  the  emancipation,  Jamaica  had  a  labouriug 
population  of  upwards  of  3U0,00U  persons,  men,  women,  and 
children,  both  old  and  young ;  but  I  do  not  suppose  that 
more  thai;  ]50,OUO  at  present  engage  in  licld-labour ;  aikd 
even  these,  we  all  know,  only  work  by  tit^  and  storta, 
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No  oue,  tlimt,  will  atletiipt  to  flay  that  100,000  Chinese 
Gonld  not  fiud  t'oplojmenty  at  tfje  rat«^  nf  wA^rs  1  Iiav6 
premised.  A^^re  wvr'io-viy  double,  or  treble,  tlienamber, it 
wotild  be  nearer  the'iafflf.  ' -l  feel  coniident  iliat,  were 
GoTcrament  to  proclaim  its  im'Hitl-fti  of  commencing  at  once 
the  underliiking,  every  planter  tUrongUouf  the  country 
would  come  forward,  money  in  hind,  to  aeciii^c' lahcarfTS,  cu 
the  terras  I  have  set  forth;  so  llut  we  may  safely  calciiliie," 
I  think,  on  one-half  of  Government  advances  being  paid' 
down,  witbin  three  clays  of  the  arrival  of  every  *hip-load  of 
emigrant.^  and  ^euritiea  given  for  the  payment  of  the  othef 
Jialf  aUo. 

In  DemEinLru,  Tnnldad,  and  the  other  islands,  the  same 
anxiety  would  he  exhibited,  and  the  same  alacriiy  in  bring- 
ing forward  the  money  to  repay  the  advani^es  made  by 
Govern  m  cut. 

It  i&  now  necessary  to  advert  to  tbo  niana^cmenl.  of  the 
engag^nient,  shipment,  provisioning,  and  pat^auge  of  the 
emigrants;  and  the  aetual  sum  it  will,  in  all  probability^ 
uo&t  to  land  them  in  Jamaiea. 

ll  would,  of  course,  be  necessary  to  appoint  re&peelable 
agents  in  China,  at  the  different  iJorLs, — Anioy,  Shanghae, 
and  Hong  Kong — to  praeurc,and  ship  the  eiuigranta  ;  and 
the  full  sticcess  of  the  projei:t  veiy  much  depends  on  the 
proper  selection  of  these  officers.  Their  duty  would  consist 
ID  choosing  good  strong  young  men  atid  women;  providing 
them  with  tlie  very  few  necessaries  required  for  the  voyage  ; 
procnring  good  sound  wbolesome  sliips  to  convey  theoi  lo  their 
destination;  to  see  that  these  ships  are  well  found  in  neces- 
«ary  articles  to  support  the  emigrants ;  and,  in  short,  to 
attend  to  all  the  many  niHlter*  of  detail,  inpiJent  lo  *uch  an 
offiee-  The  point  being  to  land  the  emigrants  in  the  West 
ItuLies,  in  the  safest,  cheapest,  and  most  expeditious  manner, 
the  question  presents  itself,  whether  the  route  vitt  the  S^mU 
wieh  UUnd^  and  Isthmus  of  I'anama,  cannot  bu  availed  of, 
M9  well  03  that  via  the  Straits  of  Sunda,  and  the  Cape  of 
Good  Hupe.    The  distance^as  1  have  before  remarked,  is 
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verjr  conKid<>rably  leftA ;  and  a  great  recoiiinieni]ation  conflifitB 
in  tlie  mildness  of  tlic  temj^emture,  u  weM  b^  weather,  to  be 
e:R;pec(ed  bctwiitCtiina  and  Panamit,  incoiapftrison  with  th 
via  the  Cape  of  Good  Hop^.-'.        'i    ' 

The  one  is  a  tfUmme^  Uip.frliilHt  the  olhar  baa  tbe  atormi 
and  cold-  oT~'^th<  Ca|ic"  to  contend  ag;niDst,  Biit  if  the 
Pi-AhtJia-rontehosit^  reeomincndntionSf  iLaUo  has  uadoubted 
difficulties  :  theae  consist  in  the  want  of  retum  cargoes  from 
Panama  for  tlio  ehipping-^  which  might  take  euii^^ranta  to 
that  point,  and  the  providing  cif  vessels  from  Chagres  to  the 
West  Indies. 

The  forijjer  difRcuUy^  however,  is  that,  which  is  smously 
iniportaijf ;  because,  unless  a  vessel  can  obtain  a  return  cargo, 
the  rate  of  passage  must  be  high  to  enaUe  her  to  pay  her 
espenaes  and  seourc  a  reaaonable  profit.  It  wotild  only  be 
under  ivro  circunistauccs,  ibereforc.  tlmt  we  could  calculftte 
on  vcfiseJ^  tokia^  cruigrant9  to  the  lethmus  of  Panama  from  I 
China.  The  first  would  be  in  caae  of  Enj;lish,  American,  or 
other  ships  proceeding  from  the  East  to  the  South  Amencan 
coast  (from  GaaynquU  to  Valfiaraiso)  for  a  oargo;  or  to  tbe 
North  American  coast,  California,  Oregon,  &c.  The  second 
would  be,  provided  the  rate  ofpaaqage  monoj  were  au^riently 
high  to  keep  the  ship  running  between  the  ports  indepen- 
dent, of  freight ;  whicli  she  would,  therefore,  only  take  Id, 
if  any  offered,  as  a  chance  profit- 
In  the  first  inatance,  we  will  suppose  the  ship  leaving  the 
East  for  the  Houth  American  coaeC;  loading  with  rice  ntPcnoQg 
or  Singapore,  for  China  ;  taking  in  emigrants  at  Amoy,  togo- 
thcr  with  a  few  boxes  of  tea  and  other  articles ;  then  running 
lo  Honolulu  m  the  Sandwich  Lulauds ;  there  discharj^inf;^  and 
dt5poBin9;of  as  much  of  her  ciirgo  rs  she  could,  and  taking  in 
whatever  cargo  would  best  auit  her  interests ;  then  proceed- 
ing to  thelsthmus,  landing  her  passenger  emigrants;  and  from 
thence  to  whaUever  part  of  the  American  coast  she  might  J 
have  filed  on:  whicli  woidd  doubtless  be  the  different  portsH 
\n  succiswoij  lying  in  her  course  southward,  so  roillidiag 
Cape  Horn  homeward.    This  ia  decidedly  not  an  unprolit' 
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able  rttjtit  for  a  eood  roomr  thip  lo  take ;  mid,  ftmongst  tbe 
AmericAji  ebippin^,  woald  be  f&r  from  an  nocommoa  on& 

Next,  we  will  toppoce  a  slijp  in  die  vune  mftimer  bound 
for  Cftlifornia  spd  Oregoo,  Ukit^  in  cmignmte  m  Chiu,  to- 
gether iritb  ie^mgtF,  •pirit»,&c,,&e.,a3  pun  o&ro^o  ;  cjilling 
■t  the  8&D<lwtch  IslancU,  as  in  tbe  last" mentioned  rasp,  uid 
0D  oo  to  tbe  Isthinna;  tben,  Laviag  landed  her  eTnignLiil^ 
beftriog  ap  for  Caliibmia  and  Ore^n,  and  there  dUposiQg  of 
her  p&rti«J  car^^o,  Seing  now  in  tbu  part  of  ih^^  world,  it 
uexi  becomes  a  qaeAiou,  wbere  to  proceed  to,  and  tbe  oourso 
appears  cJeorly  to  be  to  load  at  once  with  wUeat,  fiour,  snlt 
fiab,  and  other  pT-odocte  of  Oregon  and  California,  wliioli 
meet  a  readj  market  in  tbe  Sandwich  and  odjaerut  islands; 
or  to  load  for  home  direct,  should  indncemont  ofler, 

l.A«t1y,  we  will  suppose  vesaeU  kepi  oonstaittly  rnnDmg 
from  China  to  the  Isthmus^  and  back  again,  altogether  de- 
pendent on  the  passage  •money  of  tbe  enji^rant«  to  pay  tbeir 
expenaee^  and  return  a  prolitj  Under  tbe^  circunjbtance«, 
cLe  features  of  the  case  alter  very  materially,  and  we  bare 
fint  to  inquire  for  what  aum  well-appointed  ships  can  keep 
tha  eea  per  aDnnm. 

This  qticstion  must  be  again  divided  under  two  beads, 
viz«»  British  and  foreign  ships ;  as  foreign  nations  anil  tlieir 
veeaela  so  much  cheaper  than  we  do.  To  begin  with  the 
British;  we  ^nd  that  a  600  ton  ship  can  be  sailed  cheaper 
in  comparisonj  than  one  of  300  tons,  and  is  besides,  of  n 
more  eligible  size  for  the  purposes  under  consideration. 
She  could  eany  fully  350  emigrants,  and  still  have  room  to 
stow  all  her  stores  and  provisions,  together  with  300  or  400 
tons  of  cai^o,  ahould  any  occur.  Calculating  then  the  voy* 
age  at  an  average  of  m  months,  she  would  [lerfonn  two  uaoU 
YOyageaia  the  year;  landing  700  emigranta:  for  which*  if  paid 
at  the  rate  of  St.  each,  she  would  receive  6,600/. ;  deductiug 
from  that  700/,  for  prorisionfl,  the  sum  of  4,900/.  only,  would 
ha  loft  to  account  of  the  ship,  or  about  408/.  6».  8*/.  a  nionlb. 

Now  the  question  is^  whc-tlicr  British  eliips  can  be  sailed 
at  that  rate  to  a  profit ;  and  if  not,  whether  atiy  cargo  is 
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likelj  to  offer  from  China  to  tho  Sandwieh   leUnds   nndl 
Pansma — or  from  Panama  and    the  Sandtvieh  Islands  to 
China — which  being  added  to  the  above^uained  sum,  would. 
bring  it   to  a  remtinerative  standard.     Some   ship-ovnerfli 
estimate  the  ej;]tenses  of  sailing'  llieir  wesaela  as  high  aa  20*. 
per  Ion  a  month;  which  makes  a  500  ton  ahip  amount  to^ 
the  enormous  snm  of  6^000^  per  annnm;  but  this  seema  a 
Tcry  excessive  rate;  which  by  our  ordinary  catcalation,  it 
would  be  difficult  for  other  than  a  ship-owner  to  arrive  at. 
Others  calculate  at  iVs,  fi//, ;  whikt  others  again  reckon  it  at  a 
EtiJI  lower  rate  per  ton.    Tills  is  a  question,  however,  for  tiLe 
sbipping  body  to  decide  ;  and  it  is  siuiply  whether  shtpfl  can 
afford  to  land  Chinese  emigra.nts  at  Panama  for  ^l.  sterUng 
each,  or  not.     At  this  rata,  even,  it  would  still  cost  other 
30j.  or  2^  eech,  to  land  them  in  the  West  Indies :  makrng- 
9^,  10;.  (or  10/.)  each  labourer.     It  therefore  would  seem 
that  by  Lids  course  (via  Panama)  eoiigranla  would  cost  from 
3CU»  to  40s,  each,  Tnore  than  if  they  went  via  the  Cape  of' 
Good  Hope.     This  is  altogether  caused  by  there  bein^  no 
trade  on  the  line  betwixt  China  and  Panama,  which  would 
afford  cargoes  and  return  cargoes  lo  the  vessels  engaged  in 
Ibis  transport  of  emigrants.     Betwixt  the  East  and  West  In- 
dies, however,  this  obje<?iion  does  not  exist,  as  1  will  proceed 
immediately  to  show.    Hut  previous  to  doing  so»  a  few  further 
renuirka  on  ihe  Panauia^  route  may  not  he  inapplit^able. 

In  regard  to  the  long-talked  of  canal  or  railroad,  wliick 
is  to  connect  the  AlJanlic  and  Pacific  Oceans  at  Pana^ 
ma :  the  f>errect  feasibility  of  constructing  a  canal  for 
ships  across  tho  Isthmus,  has,  I  believe,  been  lon^  com- 
pletely established;  and  the  causes?  that  have  hitherto  ope- 
rated against  its  being  aceomplisbr^d,  have  been  chiefly  of  a 
political  charaeterj  rather  than  the  diftieult  nature  of  tba 
eountry  and  undertaking  generally.  In  the  estimates  whicb 
have  been  before  lIic  world,  the  cost  of  laliour  has  been 
rated  very  high,  and  even  the  neuefisary  tiujiply  of  labour 
has  been  by  £ome  regarded  as  a  serious  obstacle ;  ina«niurh 
as  an  adequate  number  of  people  were  deemed  unattainable. 
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But  China  affords  laboarers  of  the  very  best  ckss,  nrho  nre  to 
be  hu€i  in  any  numbers,  not  only  for  our  coloniefl,  bulaUo  for 
the  formation  of  the  muoli  desired  canal  aoros^  ihe  Isthmus; 
»nd  the  namberswlio  would  be  emjilo^ed  thereon  could  draw 
A  large  portion  of  thetr  Eupplies  of  fcod  ffoni  the  East,  by 
ihe  vcssela  constantly  ftrririn^  with  emigrants  from  China: 
thus,  together,  each  project  might  be  pursued  with  benetit  to 
the  other-  There  eeitainly  is  no  present  trade  to  induce 
ships  to  sail  between  the  Bast  s.nd  Panama;  but  were  atten- 
tion once  directed  to  tlie  latter  pointy  no  doubt  a  traffic  would 
ijpeedily  Bribe.  The  eonYejance  of  emigrants  across  the 
IsLliiiitus,  and  the  eonstructiou  of  the  cannl»  would  soon  in> 
duce  tlie  establish  meat  of  numerous  branches  of  com- 
merce. 

Thus  far  have  we  discussed  the  question  in  regard  to  the 
conveyance  of  emigrants  in  Knglish  ships  alone :  we  come 
now  to  consider  tbe  reduced  cost  at  which  forei^  ships  would 
engage  in  their  transport;  and  a  few  words  will  suffice  to 
explain  what  is  necessary.  Generally  speaking,  I  bcliete 
thai  foreigners  sail  their  ships  at  little  more  than  half  the 
expense  that  we  do.  And  wliilst  wa  keep  this  in  mind,  we 
Are  by  no  means  to  run  away  with  the  idea  that  no  other 
ihaiL  Bn^llfih  vessels  itre  good.  Far  from  it.  Let  us  look 
at  the  American,  French,  Dutch,  Spanish,  Austrian,  Portu- 
gese, and  other  Teasels,  and  we  find  many  noble  &nd  excel- 
lent crafl  amongst  them  ;  especially  the  American  :  tlicy  are 
not  onlv  elhcicDtly  manned,  bjt  arc  clean^  weli-nggcd,  aud 
well-provisioned  craft;  which  certainly,  on  an  average, make 
nsssae:e«  much  qaicker  than  ours. 

The  egnveyaneo  of  emigrants  from  China  being  open  to 
foreign,  as  well  as  British  vessels,  the  agent  or  agents  in 
China  would  only  have  to  choose  those  which  ar^  staunch, 
roomy^  welUfimnd,  and  otherwise  eligible  In  all  points  ;  and 
to  aee  that  they  strictly  cuuiply  with  the  variocia  terms  and 
conditions  neeesisary  to  be  imposed  on  them.  Ships,  of  what- 
BTer  nation  ihey  nmy  he,  should  be  availed  of:  provided,  of 
coarse^  they  are  in  all  respects  suitable  \  and  every  restrio 
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tion  wbi<^h  is  vexalious  ard  annAceAsary  should  b^  removed. 

Under  ereii  eiisttnp;  fircumalnneee.  no  objections  can  b« 
made  to  the  eraploymeni  of  foreign  vessels,  in  conrejTiig 
Chinese  eniigrantfl  fVom  China. to  Panama!  as  thette  are  tiotli< 
foreign  i^oTintrtes;  aitJ  certainly  none  should  he  tolarated 
were  U  even  othenviBe. 

Were  foreiga  vessels  alloTred  for  this  especial  purpoAc, 
there  can  exist  no  doubt  that  emigranla  cuuld  be  landed  at 
Panama  for  less  than  6^  each  ;  which  wonld  admit  cf  their 
nltimulely  rcaehing:  their  deatination  in  the  West  Indies,  at 
a  cost  of  Bh  each  emij^rant. 

Ooee  landed  at  Pannuia,  the  emigrants  sEazi;  on  foot,  ac- 
companJed  by  ^lide^,  across  the  Isthmus;  eacli  person  ear* 
ryin^  a  provUion-bag,  weighing;,  say  20  lbs,  coniaining  rice, 
<alt  ^nh,  and  ^picca,  to  support  htm  on  the  way,  ami  last 
blm  during  his  passage  to  Jauiuica  {for  instance).  Crossing 
the  Ii^thmns  on  foot,  unencumbered  (except  by  the  Lrilltnf;  M 
weight  of  the  provision -bag)  would  occupy,  at  the  very  out-  ^ 
aide,  five  days ;  and  allowing  other  ten  daya  to  roach  Jamaic:a, 
we  hare  a  total  of  fifteen  days  i  for  which  time  the  above 
weight  of  provision  would  be  ample.  Vessels  generally  make 
the  run  from  Chagres  to  Jamaica  in  from  five  to  ten  dayc ; 
and  were  tins  route  adopted,  many  vessels  from  Santa  Mar- 
tha, Carthflgena,  and  oiher  places,  would  touch  at  Chagros 
on  their  way  to  Jnmniea^  on  purpose  to  tak«>  up  emigrants, 
Dfsifif?^  thesf,  many  others  would  ofFer^  induced  by  the  rate 
of  passage- money,  and  the  very  few  days  oceupied  in  the  run. 
The  arrangements  neresaary  for  emigrants  crossing  the  Isth- 
mus arc  very  simple  indeed,  and  the  rond  quite  practicable. 

The  route,  via  the  Cape  of  Good  Hope,  is  that  wblct 
hitherto  has  been  deemed  the  most  eligible,  and  may  pr*^' 
bably  be  that  finally  determined  on.  1  will  therefore  briefly 
allude  to  a  few  circumstances  bearing  on  that  particular  course. 

We  may  caleuiale  the  pnssage  from  Amoy,  viii  the  Straits 
of  Sunda  and  the  Cape,  at  an  average  of  120  days;  or.  If 
unusually  long,  135  days.  But  sbijm  pursuing  this  cotme 
would  be  able  to  aTail  themaelveB  of  advantages  which  ihll 
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by  Panatna  do«s  not  at  pr^Gcnt  afford.  Thesr>  consist  in  the 
4^Arf^oefl  which  they  could  obtain  for  the  Weat  Indies,  in 
ftdditicn  lo  the  emigrants  they  may  be  allowed  to  carry. 

There  are,  no  donbt>  a  great  number  of  articles  produced 
in  China,  which  would  form  Tery  desirable  aod  lucrative 
slilpmetitH  to  the  Went  Indies,  were  the  direct  ccfmniiiniea- 
tioTi  once  fairly  opened;  but  altogether  apart  from  these, 
ire  know  that  rice  in  very  great  abundance  can  be  obtained 
&t  Lomhock,  8ourab&ya,  f^aumrang:,  Sic.  &Ci,  of  excelJent 
qnality,  at  about  3',  10;,  to  4/>  per  ton,  which  shipped  to 
the  West  Indies,  would  pay  a  fair  freight,  and  leave  a  hand- 
some profit  besides,  when  eold.  Thua,  a  ahip  of  600  tone 
could  liilve  in  300  emigronla  at  Arao^,  run  dowTi  to  Lcm- 
boek,  fill  up  with  400  tons  of  rice,  and  then  bear  away  for 
tliG  Oape ;  and  this  she  could  do  wJtliout  going  out  of  her 
course  (materially),  07  losing,  perhaps,  more  tbun  two  or 
three  days  thereby,  Americau  ships  would  very  probably 
also,  in  many  cases,  be  glad  to  take  in  CBc  or  two  hundi'cd 
such  einigrantSf  in  addition  to  their  cargo,  and  iand  tlicui  in 
tbe  ^Vest  Indiefi,  on  their  passage  to  Amariea-  In  short, 
every  facility  should  be  given  to  so  important  an  undertak- 
ing; an*i  every  good  vessel  he  considered  eligible. 

I  hare  been  somewhat  minute  m  slating  these  matters,  aa 
I  am  very  anxioas  that  they  ahonld  be  correatly  understood : 
but  there  is  stiU  a  vast  deal  o(  detail  uii mentioned,  whidj, 
indeed.  I  could  not  properly  introduce  in  this  work.* 

However,  before  I  quit  thia  subject,  1  would  draw  atten- 
tion to  one  ciroumetance,  of  no  email  importance  to  our 
West  Indian  colouii^g;  which  is,  that  the  Chineae,  though 
panieulariy  partial  to  rice  a^  food,  arti  by  no  means  so 
vreddcd  to  it  as  the  natives  of  India:  on  the  coutraryt  a 
Chinaman  will  eat  anything  and  everything  eatable.  In  ihe 
StraitsSottlements  Chinese  are  alwayBfound  to  cultivate  yams, 
ccNSoas,  plantains,  banana»,  ^weet  potatoes,  £;c.,  in  gre:it 
abimdoncei  and    to  live  very  much  on  them;  so  that  no 

•   A    i-iiiujflilel  on  tLli  aubjcct  will  ahorlly  nppcnr*  En  Hhleh  the  aulbOT  will 
ghv  the  mUmtDii  dot^ti  dd  Chiuoia  fiivigntioD. 
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reasonable  doubt  can  exist  that  m  Jumalca  or  other  parts  of 
the  West  Indies,  the  Chinese  labourers  introduced  would,  in 
the  course  of  a  short  tJDic,  in  a  great  measure  abaudoD  the 
constant  use  of  rice,  und  support  tbemftelvcs  on  the  ground- 
prorisione  produced  from  their  own  lundsn  Perhaps  the 
importftuce  of  this  does  not  strike  the  uiiud  at  frst  sight ; 
but,  if  it  be  remembered  that  eaeli  man  will  eat  flt  leait  oae^ 
pound  weight  of  ticb  b  day,  eostlng  certainly,  in  Januiea, 
three-halfpence,  it  will  not  he  difficult  to  discover  that 
100,000  persona  eating  rice  will  consume,  in  a  year,  up* 
wards  of  226,000f.  worth  of  rice  :  which  money  must  be 
taken  from  the  island,  to  be  paid  awuy  to  the  rice-gjowing 
eounfrjes;  whereas,  if  these  emigrants  wiU,  a»  I  imagine, 
content  themselves  with  such  provisions  as  the  island  itself 
produces,  the  country  will  be  saved  that  annual  sum,  and, 
consequently,  be  much  benefited. 

Having  now  givea  a  auficiently  plain  ezpoaition  of  my 
plans  for  tbo  supply  of  labour  to  our  West  India  coloniee,  I 
may  wiih  propriety  proceed  to  notice  the  cuUivalion  of 
estates  by  means  of "  tlie  hoe :"  always  premising  that  the 
"  phmgh,"  from  the  nature  of  the  knd,  cannot  be  used. 
Thifi  takes  me  back  to  the  point  (page  76)  from  whence  I 
digressed  ;  and  to  which  I  must  beg  to  refer  the  reader. 

In  parte  of  the  country,  which  are  stony  and  rocky,  or 
very  steep,  it  oflen  occurs  that  the  land  is  of  a  very  chcMOc 
description,  and  that  an  abundant  water-power  is  available 
for  moving-  machinery  ;  both  which  are  considered  by  the 
planter,  as  of  sufficient  im{K>rtaiice  to  outweigh  tbo 
labonous  work  which  such  kind  of  land  entails:  hence  wo 
see  many  estates  so  sitimted  still  in  cultivation.  Inde- 
pendent of  tlie  extra  amount  of  labour  to  wield  the  hoe,  we 
find  tlinT  c£.rt]ng  canes,  manuring  lands,  depredations  hy 
nits  and  other  disadvantages  have  to  be  contended  with, 
which  are  very  expensive  and  troublesome;  but  the  i^ands 
being  well  supplied  with  Chinese  labourers,  1  will  suppose 
that  these  estates  can  be  cultivated  with  success. 


A  CbliMiiivi>  Hteu  IflbitriuuBly  cmplo^cdt  njll  vtt  S  Iboi  q!  ricT  a  dij  Gviftj, 
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system  to  be  pursued,  then,  is  to  cuhiva.(e  them  by 
**conlract;"  which  may  beef  tvfo  kiTids  :  viz., by  the  awe,  or 
by  the  cwts.  of  augur  produced  by  tlic  land.  By  the  former, 
the  Cbtnese  contrac'tor^  eng^c  (if  uocultivated  land)  to 
deu  off  all  brushwood,  grass,  &c,  bumbg  the  same;  to  dig 
the  land,  plant  out  ccnes,  and  In  every  way  attend  on  them 
vntU  they  oomc  to  matarJty ;  then  cut,  tie  them  up  in  bun- 
lUee*  and  lay  them  on  the  road  or  pathside,  for  the  carts  or 
mutes  to  take  to  the  mill ;  at  a  certain  sum  per  acre:  quite 
independent  of  what  the  produce  may  amount  to>  Whilst, 
t>y  the  latter^  and  in  my  apinion  the  be«t  possible  system, 
they  receive  payment  aeeording  to  the  quantity  of  sugar 
yielded;  no  matter  what  the  quantity  of  land  may  be.  Thua 
one  or  two  smart  enterpming  Cljinainen  will  offer  to  take 
on  contract,  eay  fifty  acres  of  land,  to  e^abllsh  in  canes, 
attend  to,  and  wben  ripe,  cut,  tie  up,  and  lay  ou  the  road- 
aide  for  coHTeyance  to  the  mill* 

To  carry  out  this,  the  Chinamen  will  engagei  perhapa, 
fbrty*  Chinese  labourers,  and  settle  them  on  the  land 
celceted^in  one  house — looking  to  liis  employer,  for  a  few 
dollars  in  adpance  to  buy  baains,  saueers,  ehop'^etieks,  pails, 
&  eonple  of  large  iron  boilera^  lamps,  and  olher  neoDssaries ; 
also,  for  food  for  one  month's  consumption,  a.nd  imple- 
ments, as  hoes,  ic,  bo  as  to  establish  their  '*coDgaee"  or 
company.  All  this  arranged,  the  men  are  set  to  work,  and 
managed  by  the  two  contracting  Chlnanteji  i  but  the  planter 
must  liaYc  their  names  called  over  twice  a  day,  to  see  how 
luany  are  actually  on  work.  At  the  end  of  the  month,  all  the 
day*  arc  added  up»  then  divided  by  iwcnty-ais,  to  gi\e  tlie 
average  number  per  diem,  and  these  are  paid  for  so  much 
for  the  month  according  to  the  rate  agreed  on.  For  instance, 
wages  ure,  we  will  say,  live  dollara  a  month,  day  labour; 
then  I  agree  to  give  my  contractors  three  dollars  for  every 
tventy-six  days'  labour  performed  on  the  estate;  and  they 
distribute  it  lo  their  labourers  according  as  they  may  have 

*  Vdien  ilie  tind  Is  all  plntiied  oat,  iiDd  llifl  canefl  tauknl^  the  eantnb^Uin 
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worked.  I  have  nothing  to  Jo  with  tWi^  part  of  the  buBiacw  : 
1  reckon  tvreuty-aix  days*  vrcrk  to  one  nionth,  end  adytkaee 
to  tlie  contractors  three  dolkra  for  that  pomU,  or  ^inoaut 
ofUbour;  learing  them  to  ^rraagc  their  own  accounts  with  fl 
their  countrymen,  m  their  owd  fashion.  There  \s  never  any 
dl^culif  in  this-  for  they  are,  as  a  people,  perhaps  tlic 
TBOflt  minutalj  eorrect  in  accounts,  of  all  utliera.  In 
tlii^  eaje  the  contractors  feed  their  men,  and  keep  an  exact 
account  of  every  ariide  siiirplied  them,  and  lilffO  of  thu  work 
they  do  each  day  ;  TiO  that  iaimediatdy  the  planter  pays  the 
otlvance,  the  coHtractors  call  together  their  myi,  and  appor- 
tion it  out  aa  it  may  be  due.  Thus  tho  planter  ts  relieved  of 
a  rasi  amount  of  trouble  and  uiixiety,  for  the  contractors 
keep  a  sharp  Jock  out  after  their  men;  and  these,  agoi&t 
all  isombine  to  carry  out  the  contract,  and  very  vigiUntly 
giurd  and  protect  their  cane-pieces  from  harm  or  depre- 
dations whilst  growing; ;  and  when  cut,  one  (or  more)  of  the 
"ty>iigsee"  stays  in  the  milUynrd  and  bfiiliiig-iiouse,  to 
watch  the  cauea  until  ihey  uro  crugbed,  the  juice  boiled,  and 
the  sugar  ready  for  measuring.  This  takt-s  ^jlace,  from  the 
coolers,  when  it  is  going  to  be  potted  j  and  is  accomplished 
by  having:  a  wooden  box,  which  ha£  been  proved  tu  hold  (by 
weight')  a  cerUtu  quantity.  Into  which  the  new  sugar  is  fint 
thrown,  then  carried  off  by  the  potters.  The  careful  Chiiiu- 
man  standf  by,  lending  a  willing  hand,  but  markinjf  down 
every  cwt.  as  it  is  measured  and  called  oA;  and  when  tbu 
whole  produce  of  their  liJty  acres  of  land  is  worked  oW^  the 
number  of  cwts.  of  new  sugar  made  is  calculaLed  at  the 
sum  originally  agreed  on,  and  the  gross  total  amount  is  then 
suLjeut  tu  the  deduction  of  the  vitrious  suma  of  money  ad- 
ranced  by  the  jilanter  to  the  "  congsee,"'  from  time  to  time ; 
after  which  tlie  balance,  whatever  it  luay  be^  is  paid  over  to 
the  contractors,  and  that  account  ta  thereby  stjttlcd.  Butf 
although  the  planter  haji  settled  his  accounts  with  the  coii- 
traclors,  they  have  etUl  their  accounts  to  arrange  and  settle 
amongst  themselves,  according  to  the  secret  understanding 
always  eidfiiing  between  them.     During  ell  this  time,  of 
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couK^,  the  yotin^  rattooEis  aru  boJii^  cared  foir,  and  drrsscd, 
by  the  Rome  eontractors ;  under^  very  prolinbly,  a  new 
agreeicentt  and  so  the  employers  and  contractors  go  ua, 
eatrh,  by  fttiending  to  their  own  intereats,  securing  the  in- 
tereHtA  of  the  other.  The  Cbiiiauian,  on  the  une  hand, 
kiio^iiiig  thai  he  cannot  be  cheated,  bat  that  he  will  be  sure 
to  be  ptiid  for  every  poand  of  sugar  made  from  bin  canea; 
whilift  the  planter,  on  the  other  hand,  knot's  that  liis 
pro|ierly  i^  fieduLously  watehed  and  protected  by  many  an 
anxious  eye ;  and  that,  come  what  may,  he  ouly  pays  for  thd 
quantity  of  sugar  actually  made :  bo  tLiat  L  cwt-  of  fio^ar  in 
the  "eooler"  coaling  Iiim  a  certain  amount,  will,  when 
cured  and  dri^d,  aland  him  in  a  sum  which  he  ha«  satis- 
fled  Llnisrlf  will  (■iiher  pay  a  profit  or  exhibit  a  loss. 

He  eau  make  bis  calculation  lieforebaud  with  a  Tery 
near  approach  to  correetiieits.  The  responai  bill  lies  of  the 
efltaiEes  ate  divided  amongst  mjiny  ;  he  does  not  stand  alone, 
the  sole,  hoping,  dreading,  anxious  one ;  but  he  baa  on  every 
liand  thoM  who  share  hia  hopes  and  fears,  and  whose  vigi- 
lance and  iintirinG;  eoer^eft  arcr  devoted  to  ensure  a  happy 
results  Thus  far  advantageous  is  Chinese  contract  work; 
ftfjd  if  the  planter  will  only  keep  a  Arm  hand  with  theni,  and 
be  kind  and  reasonable,  he  will  always  find  bb  work  progre» 
m  a  pleasant  manner. 

FirmneflV  is  one  of  the  most  essential  qualities,  in  dealing 
irilli  Cbinrei-:  but  tbl^  slioiild  not  degerierute  into  4>lrati<> 
nncy.  K.:iidnes?i,  utTiibility,  punctuahty,  and  forbearance, 
are  also  neccHsary;  but  tirmiiess  must  never  for  u  muuient 
lie  lost  bight  of.  A  planter  must  be  on  his  guard  in  this 
respect ;  and  a  dhort  time  will  sniEce  to  satisfy  the  China- 
man that  his  employer  is  not  to  bo  overreaclied  or  trifled 
with. 

Whenever  a  Chinaman  takes  land  to  cultivate  by  contract 
(per  ewt.  sugar),  the  planter  must  allow  him  to  pursue  hia 
own  methods  t  '^nly  Eeein^^  tbsit  he  do&s  not  commit  any 
fi^oua  and  palpable  errors;  and  he  niuMt  also  rc^fruin  from 
interfering  with  the  common  labourers,  giving  his  orders  to 
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acolJing  to  bestow,  lie  ahoulrl  always  be  0£. refill  to  do  so  out  of 
Leariugof  thecomiDoii  labourers  ;  so  that  tljcpuMition  auJ  au- 
thority of  ibe  contractors  may  not  be  lessened  in  the  ejca  of 
tbeiriDca.  Aa  far  as  regards  the  mere  cultivation  details,  botli 
the  planter  and  CMnese  underatand  tiicm  tolerably  ^cU.  It 
is  CTident  that  mitny  of  the  rules  laid  dovvn  as  necessary  to 
be  followed  on  estatcB  using  Iho  plougb,  alao  apply  oq 
estate*  using  the  hoe ;  therefore  I  need  not  repeat  them :  bat 
1  would  observe  that  the  sugar-eane  is  tbe  same  plant  in  both 
oases,  and  eonsequenlly  rerjuirea  the  same  mode  of  trealnient. 
On  many  mountain  estates,  however,  the  cane-tra^b  eannot  be 
used  for  manure,  for  many  reasocs ;  therefore^  only  tliat  por* 
lion  not  required  for  fuel,  and  other  matter,  can  be  used 
for  manurhig  the  fields.  Otlier  differences  occur,  of  which 
tbe  planter  is  well  aware ;  tind  to  whom  it  must  he  left  to 
make  these  modifications  ahown  by  local  experience  to  ht 
best  adapted  to  the  nature  of  the  particular  locality. 


I 

I 


Previous  to  diflmiesiDg  the  subject  of  the  cultivation  of  tbe 
sugar-cane  in  tbe  West  Indies  by  Chinese  emigrants,  I 
find  that  a  few  brief  remarks  nre  necessary  in  regard  to  tho 
climate  of  the  West  Indies,  and  its  effect  on  the  Chinese 
constitJtion.  I  liavehr^anJ  fiiany(who  know  nothing  of  the 
mutter)  declare,  that  Chinese  emigrants  would  sjieedily  fall  a 
prey  to  l)je  yellow  fever  in  the  West  Indies,  and  allege  this 
aa  the  only  existing  reason  gainst  their  employment  in  those 
colonies.  Now,  from  my  own  positive  experience,  and  careful 
observation,  I  do  not  hesitate  tosay,  that  1  do  not  participate 
in  this  fear  i  indeed,  I  think  that,  with  the  exception  of  the 
negro'tj,  no  human  constitution  can  so  well  withstand  the 
ejects  of  the  Wesc  India  climate  as  the  Chinese. 

The  "frightful  mortality"  amongst  the  European  troops 
and  emigrants  in  the  West  Indies^  wbieh  has  so  appalled  the 
English  reader,  has  inany  explanatory  cireuuistancea  ron-^l 
nectud  with  il,  in  the  first  place;  and  secondly,  no  reHeetmg 
mind  ean,   for  an  instant,  compare  the  Chinese  with   tbe 
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European  constitution :  it  would  he  the  yerj  excess  of  ab- 
surdity to  do  so.  As  well  might  wo  suppose  that  Kuropeaa 
Jat>ourer9  could  supply  tho  ploco  of  ttie  hutidrcda  of  tLou- 
sands  of  Chinese  who  are  working  iit  the  fields  and  swampa 
of  Burmab,  Siam,  Quedah,  Penang-,  Province  WeDebley, 
Malacca,  Siii|;apore,  Java,  Borneo,  Manilla,  and  other 
comLtries ;  wh«re  tliey  are  to  be  seen  at  tdl  times,  from  day- 
light until  Tii^ht,  toiling;  at  the  most  laborious  ocx^upaiions, 
tiud^  the  ^leat  of  tlje  ino^t  «(rDr(?bing  sun;  and  genyrjdly 
in  the  midst  of  mud  and  stagnant  water. 

Have  none  of  these  countries  malignant  fevers,  dyaerile- 
ries  and  other  deadly  diseases  equal  to,  or  surpassing  those 
of  the  West  ladies?  Could  European  la.bourers  abide  a 
week's  work  in  such  countries?  Ccrtctnly  not!  And  1  am 
confident  that  the  Chinese  would  find  the  West  India 
Islands  as  healthy  and  agreeableas  they  could  de^re,  I  have 
oHen  thought,  vrhil^t  looking  at  a  Clunaman  working  in 
liis  grounds  in  the  Straits,*  how  inueb  I  should  like  to  see 
half  a  doien  picked  negroes  working  beside  the  same  num- 
bef  of  Chinese,  with  the  Chinese  chaokol  (hoe),  for  ono  fall 
day  ;  with  the  thermometer  at  90^  in  llie  cooleal  liouse ;  and 
1  have  as  fref|ueullj  turned  away  quite  convinced  in  my 
own  mind  that  no  negro  could  atand  it  out  one  whole  day  : 
the  weight  of  the  chankol  alone  would  break  hJa  heart, 
whilst  '*  John  Chinaman'*  works  away  hke  a  piece  of 
mftohinery,  appai-ently  without  effort  and  without  fatigue* 
This  IS  no  light  compariHon:  and  I  am  pntisfied  it  is  a  correct 
one:  as  the  West  India  planter  will  find  in  time  to  come*  I 
do  not  think  it  necessary  to  add  further  on  the  question  of 
tL«  eonstitntional  ability  of  the  Chinese  to  wiiheiand  the 
clhuate:  a  few  individual  eiceptions  may  certainly  oe<^ar; 
but  no  doubt  eiiists  in  my  mind  as  to  tbetr  being  admirably 
ndapted  to  the  nUmate,  and  the  climate  to  them. 

The  syi^tem  of  cnlcivution  pursLif^d  in  Detnerara  next  falls 

*  U  mat*  be  noticed  tlut  n  Ctiinamftiii  working  id  liu  owa  (frvKJidi,  of  hj 
Dcmtnvt.  ft  (juUu  a  dJflbrtut  aatn  to  tthat  he  U  t/heo  working  tiy  ttie  day,  for 
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under  notice^  as  being  disttnct  from  thnt  uaiial  in  the 
inUndB,  and  may  be  conaJdered  aj  altogetlier  peculiar  to 
tLat  colony. 

The  grand  couaideratlon  ia  tLe  coikstruction  of  caaals  ot 
draiuflf  and  tiie  meana  to  'be  employed  m  raising  and  dis- 
chargmg  tbo  supcrtluoaa  water  orer  tlie  buads  or  embaok- 
monts,   which  arc  obliged   to   be  mado  to   keep  out  the 
tidal    inundations-     Theeo   three  untj  be    coneidered    the 
eaaentials   to    tbe  very    existence   of   a  Demerara    e^ate: 
namely,  tbe  strong  and  expensive  embankments,  tbe  canali 
and   drains,     and    tbe    machinery   to    rwse    atid   discharge 
the  water  over   the  baiiksi     The  mode  of  cuUiratiun  also 
is  iuQuenued  by  tbe  nature  of  tbe  country.    The  eatAtea  are 
aU  faciug  tha  sea,  from  which  they  are  protected  by  strong 
embatikment^f  having  expensively'Coastructcd  aluices  to  Ul 
off  the  water  that  has  accumulated  on  the  estate;  but  &9  tbe 
laud  lies  eo  low  tbat  it  is  tmiK>s3tbIc  to  nae  them,  except  at 
obb    tidee,   tbe   ]>Iautera  arc  obliged    to  have  recouree   to 
numerous  mechanical  cootrivanceB  to    secure  a  complete 
drainage.    Thus,  steani-eaginea,  windmiUs,  mul^  and  oxen, 
are  all  to  be   seen  actively  at  work,  giving  effect  to  the 
various  drduiug  ma<:bines«  which  have  been  tmporled, 
great  expeuse,  from  England.     Messrs.  Bljth  and  Co.,  the 
engineers  of  Liiuuhouse-  have  seut  out  several  TCry  enccl- 
lenlly  contrived  machines   for    Ibis  purpose,    drawings 
which  I  have  seen  ;  and  1  have  been  informed  that  those  p 
prictorswho  bave  been  cntcrpriHiug  enongli  to  procure  these, 
and  similarly  ingenioua  Uiairbines,  bave  found  that  their  estates 
not  only  return  them  an  increase  of  produce  sufficiently 
large  to  repay  the  cost  and  every  attendant  expend,  but  an 
amount  over  and  abovo,  to  be  applied  to  the  eidgencies  of 
tbe  property.     We  all  know  tbe  improvement  in  Uie  quality 
of  sugar  that   baa   reanlted  from    tlie  introdaction  of  the 
vacujm  pun    and   improved    methods    of   eva|ioratioi]^   &c.    ■ 
but  few  allow  tbe   full  importance  due  to  tbe  improved  i^^*^! 
tern  of  drainage^  as  novf  practised  on  Denierara  ratates,     lu    i 
former  daya,  the  bUgor  from  this  colony  waa  of  tho  most 
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dark  nnit  inferior  desi^riptbn,  but  recctitly  die  uat^  of  tbe 
Tairuuiu  jiftn,  aud  ihf*  beLter  Jrainage  of  llie  I'unc  lanil*, 
haTe>  togetber,  complete!;  altered  its  qualitj  ood  raued  its 
Tslue  ta  a  higb  standard. 

Ttie  drainage  of  the  land  beinjLT  of  aiicb  importancct  tbe 
estates  are  fouad  intersected  with  numerous  drains  and 
oAn&la  mnning  both  parallel  and  at  ngbt  angles^  so  that 
the  0iiga]--cane0,  when  ont^  are  conveyed  to  the  mill  in  puntd^ 
which  irareree  the  canals  and  draine  in  all  direcibUG.  The 
planters  are  also  said  to  have  hit  on  a  plan  of  ploughing 
tbeir  land  by  the  aid  of  a  F^team-f^nf^ino,  whioU  is  at  once 
siuiple  and  etfective.  The  estate^)  are  usually  ahont  four 
bundred  or  fi?n  hundred  yards  in  breadth,  and  from  three  to 
fire  miIcA  In  ien^tb*  with  el  raaal  ruiiiiin^  up  the  centre,  and 
a  smaller  canal  or  druin  runniDg  parall^^i  vitb  it,  on  either 
side  of  the  Cdt^ite  ;  tbc  engine  Is  tben  fitted  into  a  boot, 
which  trarorsea  tlie  oontrc  canal  and  gives  motloa  to  the 
plough  by  meauH  of  an  endle^e  dmtn  or  rope,  attached 
to  a  wheel  placed  in  another  boat,  which  last  takefl  up 
K  position  in  one  of  the  paralli?!  drains  or  canals,  so  that  the 
jdongh  lA  drawn  backwards  and  forwards  between  the  two 
canals. 

As  the  plough  arrives  at  the  eslremity  of  tbe  field,  tbe 
two  loaia  move  ou  tbe  required  distnuce;  then  tbe  motion  of 
tbe  engine  is  reversed  and  llie  plough  relLnis ;  so  that  by  this 
simple  urran^cment,  the  ploughing  of  au  estate  is  accooi- 
pbflhed  moat  expeditiously, 

The   Demcrarn  planters  deserve  a  very   great   deal  of 

mmendation  for  what  they  havo  already  adventured  in 
thiA  ;  but  it  is  a  thousand  pities,  that  whikt  they  are  about 
it,  they  do  not  carry  out  the  prineiplo  lo  the  extent  to  which 
il  is  capable*  An  engine  whteh  is  placed  in  a  boat  for 
[itonghin^  and  pre[vtnng  land,  cleaning  canes  and  other 
work  of  similar  cliaracier,  ean  also  (by  a  very  simple  vma* 
trivBucc)  be  made  tu  bring  out  canes  from  the  cane  pieces  U> 
tbe  boats  in  the  centre  ca.nal;  also  to  clf^n  tbe  ditlcreut 
gauqIb  &nd  draius,  work  tlic  dniiuJug  luachine,  siaw  boards 
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for  the  uae  of  the  estate,  and,  indeed,  perform  a  nmlUtude 
of  services. 

But  13  it  on  a  Demerara  estate  alone  that  a  ^^Iwr&motive 
steavi  engine"  can  be  thus  useful  X  Does  it  necessarily  r^ 
qtiiro  a  low,  marshy  estate,  where  caoala  can  be  availed  of? 
Cannot  such  an  engine  be  moat  fiervioeably  employed  on 
any  tolerably  level  e^^tate^  liaviag  ruads,  and  which  u  not  too 
rocky  ?  There  certainly  is  no  earthly  reason  why  &  looomo- 
tiTe-aiJxiliH.ry-en^ne  should  not  be  used  \  on  the  contrary, 
every  possible  argument  is  in  favour  ofit. 

I  hare  purposely  abstained  from  mentioning  this  moat 
valuable  and  desirable  aesiatant  before^  for  to  the  Dcmerara 
planter  decidedly  belongs  the  credit  of  having  commenced 
ita  nse  (although,  but  partially) ;  and  £  therefore  allowed  the 
Bobject  to  remain  nnnotioedf  until  entering  upon  the  Dcme- 
rara  system  of  plauterahip- 

I  was  first  led  to  the  inveetigation  of  this  subject,  from 
fleeing  the  great  difficulty  of  ploughing  the  low  swampy  lands 
in  Province  Wt^llcflley  i  where  after  a  couple  fjf  days'  niiu, 
the  plough  buRaloeH  very  ofteo  could  not  move  a  step  with- 
out  Binhiug  up  to  their  bellies  into  the  soil ;  ^o  that  it  wss 
ahaolutely  uecessary,  to  allow  a  few  days'  sun  to  harden  ibc 
land  agam,  before  they  could  return  to  work,  Now  auch  4 
delay  n^  this,  eould  not  but  be  distrcBsiug  ;  and  it  made  me 
revolve  in  juj  mind  the  possibility  of  working  tbe  plough 
to  advantage  by  steam.  Thus  waa  1  led  on,  until  the  fuU 
advantages  to  lie  derived  from  the  possession  and  employ- 
ment of  a  locomotive  auxiliary  Klcaui-engine  became  ijuUe 
apparent  to  my  mind. 

There  are  a  very  great  number  of  estates  in  Jamaica,  and 
the  other  West  India  Islands,  on  which  iiuch  an  auxiliary 
can  be  used  to  very  great  advantage ;  in  Bengal,  and  ia 
the  titraits  settlements. every  estate  should  have  one:  apd  no 
doubt  will,  by-and-by.  What  the  planter  would  desire  to 
avail  bimself  of^  is  the  great  power,  unwearying  labour,  ancl 
nice  precision  of  the  steam-engine :  in  the  performance  of 
such  work  as  he  would  require  of  it,  be  would  not  wish  for 
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Bpc4d;  either  wlieo  statLonaiy  or  wbon  moving  about  the 
€6tate.  HowcTCT,  this  will  be  more  intGJIigiblc  aflcr  I  have 
eaoiDcratod  tho  chief  labours  which  the  auxiliary  engines  may 
be  expected  to  perform.    These  compriee  : — 

1.  Ploughing  cane  lauds  in  every  way. 

2.  Harrowing  and  hainghejui^,  initil  well  pulvenzed. 

3.  Ploughing  trenches^  six  feet  apart,  for  euue-tops. 

4.  Cleaning^i  mouIding^.  and  firat-bankin^  ^oung*  ranea. 

5.  Brlaging  out  canes  from  the  field,  to  carta  or  vra^oui 
in  the  road, 

6.  Drawing  cane  carifl  or  waggons  lo  the  mill,  and  returU' 
ing  with  green  trasli* 

7.  Distributing  the  green  traeh  throughout  a  recently  CQt 
field, 

B,  Levelling  hanks  and  eovering  up  cane  trash,  &e.  &e, 
9-  Bringing  manure  carts  to  the  fields,  and  distribnting 

the  MHtne. 
10.  Bringing  sand  (ifrerjuired)  to  the  fields,  and  distribnt* 

ing  the  same. 
IK  Sanding  the  roada  and  rolling  them,  whenever  re* 

q  aired. 
19,  Pumping  water  for  irrigation,  when  neceaaary, 
ly.  Draining  land,  whcuever  required. 

14.  Drawing  carta  with  produce  to  the  wharf,  and  return- 
ing witli  coals^  &c. 

15,  Sawing  up  timber  into  boards,  and  planing  the  eamc- 
Sesides  many  minor  performances  from  time  to  liiua 

arising, 

I  am  well  aware  that  this  enumeration  is  r(nite  enough 
to  make  an  old  jog-trot  planter  go  crazy  with  geunine 
indignation  and  siirprise ;  hat  plain  sober  truths  are  not 
to  l*e  denied:  ihej  will  not  only  gain  a  hearing,  but  even- 
tnnUy  will  trinmpb  over  everything.  However,  a  few 
explanations  may  cervc  to  render  somewhat  more  clear,  tbat 
%vhicb  I  have  but  simply  stated. 

It  b  quite  evident,  that  if  an  engine  can  be  tilted  up 
in  a  boat,  and  floated  otT  from  one  end  of  a  property  to 
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anotfier,  it  can  ulao  be  made  on  a  carriag-e  fitted  iritk 
wheels,  so  aa  to  convey  itself  alon^  the  roude  to  uny 
part  of  an  estate;  not  being  required  to  ntoe  along  the 
roacls,  but  merely  to  move  along  slowly,  Arriveri  at  tht 
field,  wliich  (we'll  say)  is  to  be  ploughed,  it  first  drops  its 
"oAififiant"  (if  1  may  so  call  iha  carriage  which  tiupports 
tlie  wlieel  or  "tlnini/'  over  which  Llie  eudless  baud  or  ohain 
works)  ID  the  road,  at  the  point  where  ttie  ploughing  ia 
to  commence,  then  runs  round  to  the  opposite  point,  in. 
the  other  road  parallel  to  it,  and  takes  up  its  own  pou- 
tjon  ;  liavJDg  the  field  between  them*  The  cngiuc  and  ita 
"asststaul^"  being  now  placed  directly  opposito  each  other, 
the  ploughman  and  engineer  adjust  the  endl^sti  hand-ebaia 
or  rope,  over  the  drum  wheels,  placing  the  sujipcrfs  or  braces 
of  each,  firmly  against  the  gmond;  they  then  lift  the  plongb 
Iroizi  ofl*  t]]9  ejjgine  and  ]ila(<e  it  in  ib^  required  pusitjon  in  the 
field,  attach  il  to  the  endless  ehain,  Lind  finally  tlirow  ibe 
carriage  wheels  out  of"  ffearhiff,*'  and  the  shaft  of  the  drurit  irtta 
"gearing"  The  ploughman  then  proceed*  with  hia  plough 
lo  the  opposite  side  of  the  field,  the  implement  being  drawn  by  M 
the  endleflfi  t^bain  ;  the  engineer  thereon  reverses  the  motion  of  ™ 
tbe  engine,  without  altering  the  position  of  tbe  drum,  if  tbe 
plough  be  required  to  return  in  tbe  same  furrow, as  intrenching  ■ 
for  eane  holes;  but  iu  close  ploughing,  the  drum  wheels  of  both 
engine  Jtnd  its  assistant,  ere  moved  on  their  Hhar^B  thd  desired 
distance  (by  means  of  eogs  or  teeth,  or  a  screw,  if  preferred) ;  ■ 
a^id  the  engine  beJng  started,  the  jdougb  (single  or  double* 
furrow)  returns  to  the  other  end  of  the  field.  When  the 
drum  wheels  hare  travelled  the  full  extent  of  their  filiafle^  ■ 
the  engine  and  assistant  aremoveil  on,  Just  their  oviu  length. 
and  the  ploughing  continues  as  betbrQ;  and  so  on  untd  the 
field  i>^  finitthed.-f 

In    prepariiLg  land;    tn  cleaning,  moulding,  and   bank- 
ing  canes;  in   briogiug   out   vancA   from    the   field    la   Uio 

*  With  fltDOta-powflrt  »  daublg-rnTrow-plaogh  odbU]  Bltirdyu  ho  vnod.  Id  in«i(*- 
fOidy  li^M  [nud  :  find  nould  p^rforiu  duubk  tliu  wufk  uf  a  »Lii^[e  ^limsh* 
t  Id  saci\  Ak'ork  U4  thin,  iim  t'li^Inp  aIiouIiI  1l]l\c  n  ^nQd  civ^fNn^  (u  pnw 
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rottti :  in  dUlribntiTig  greea  tr^b,  manure.  Sec.  to  ihe  field; 
and  in  leveJimg  banks  antl  covering  up  cans  traah.  the  en- 
gine and  its  aitststant  wauld  occupy  Uic  stunc  relatire  po- 
sitions: only  the  work  would  of  couree  r^ry  to  suit  the  par- 
)ftr  operation  dealped.     Fop  instance,  in  bringing  canes 

m  oat  of  the  field  to  ihe  oarU  in  the  road:  the  eiidleafl 
band  haa,  m  ibts  case,  bundles  of  caiiea  hooked  on  to  it  by 
a  peeuliar  and  very  simple  ftrrangemenl ;  and  aa  it  tratelfl 
slowly  oijwnnl,  I'arrius  tin;  bundles  tiv  t1ie engine;  on  arriving 
near  wlilcb,  ibgy  are  BucoesslTely  struck  ofT,  and  fkl)  on 
anolber  small  '^  Irapeitcr  band"  winch  isarries  them  oa  to  the 
waggons  imuiediiitely  bebind  the  engine. 

Thus,  Irom  the  time  tbe  cndleas  bam)  is  set  In  motioni 
until  tbf^  waf-gone  are  loaded,  there  is  no  stoppage ;  but  tbe 
band  travels  alowly  onward — the  cane  tyers  biEubing  on  their 
bundles  as  ibey  ^et  tbem  ready — so  that  tbe  delivery  is 
oonstani.  AVbea  the  waggons  are  all  loaded  with  oane,  the 
CTigineer  slops  tbe  luaehintryj  diaengflgefi  the  Amid,  tbrnws 
tbti  drum  Bbnt).  out  of  gearings  and  tbe  engine  wheels  into 
gearing:  titen  attaches  the  engine  to  tbe  waggons  and  pro- 
ceeds witb  tbem  to  tbe  mitl-bouse,  wbere  tbey  diacberge  tbeir 
canes,  and  return  laden  witb  green  trasb  to  tlie  field.  Ar- 
rived at  ita  original  position,  tbe  engine  again  receives  tbe 
fiDdleas  band,  by  means  of  which  the  green  Crash  is  sent 
throughout  the  Held;  whcrdn  menaad  boys  arc  stationed,  at 
regular  distances,  to  strike  oft'  tbe  bundles  in  rotation.  Im- 
tuedibTtily  tbe  waggoDS  are  emptied,  the  men  burry  back  to 
their  cane-tying,  leaving  tbe  boys  to  distribute  the  trasb 
along  the  trenches;  tbe  engine  and  assistant  then  move  on  a 
few  paees  to  a  fresh  position,  and  recoumience  tbe  o|ieralion 
of  briuging  out  cnnes  and  loading  ibe  waggons.  In  this 
manner  the  endless  band  moves  on  over  tbe  whole  field, 
bringing  oat  the  canes,  and  returning  tbe  gi-een  trosb  as  it 
prDceede.  To  expedite  the  work,  and  render  it  mere  ea^y, 
it  would  be  deairable  to  have  a  number  of  cane  ties  or  bonds^ 
(wbieh  are  notliing  more  than  pieces  of  balK-inch  rope  about 
tlu^e  feet  long,  and  tarrod,  witb  iron  books  or  rings  at  each 
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end)  for  tying;  tlie  small  bundlea  of  canes  (tifd  with 
Icavos)  tngctber  into  1  a r9;e  bundles,  for  transmission  by  Ibe 
cndltiss  band  to  tbe  waggons.  Some  of  tbe  sAmc  kind,  but  _ 
longer,  would  be  very  nsefu!  for  tying  up  the  rnne  trash,  as  I 
it  eoines  from  tbe  mill;  so  that  tbe  waggane  might  take  it  in 
bundli^sto  the  lidd^  axid  pa^s  it  along  Rt.  oiic:e  without  trouble 
or  detention.  Sand,  and  manure  of  all  kinds  aJBo,eou)d  thus 
be  moro  cheaply  brought  and  distributeJ  over  tbe  land  than 
by  any  other  method,  J 

It  mast  be  obperved  thet,  in  curling  canea  to  the  milJ,  or  ^ 
manure,  &c,  kc.  to  the  fields  the  state  of  the  roada  must  be 
bad  tndccd,  to  otTcr  an  objection  to  the  ime  of  the  engine  as  ft 
moving  power;  for  it  having  broad  wheels,  aud  f^oing  at  * 
slow  pace,  the  roads  would  not  be  out  np  into  rule,  nettber 
would  the  machinery  of  the  engine  be  injured  by  joltii^ 
about.     In   fact,  no   carL^  or  oxen  would  require  to  traverse 
the  roads  of  tbe  estate;  c on serjaenllj,  whatever  ruts  if«T4 
made,  would  be  by  the  engine  and  its  wnggons  alone:  but 
witli   such  a  powerful   and   acliFe  labourer  (as  this  loco- 
motive at    command),   what    could    possibly    excuAe    bad 
roads  f    They  could  be  hoed,  sanded,  and  rolled  at  any  time 
by  the  power  of  the  engine  it!*elf,  when  not  more  j>ttrliculftrly 
engaged  ;  and,  consequently,  should  be  kept  in  tbe  best  pos- 
sible order.    The  public  roads  which  the  engine  would  have 
to  Irnverse  in  conveying  produce  to  the  wharf,  may  in  some 
cases  be  far  from  grjod,  but,  aa  before  said,  the  pace  need  ii 
be  a  fast  one :  on   the  contrary,  it  may  be  ijuite  slow,  si> 
not  to  jolt  tbe  machinery  too  much.    In  a  great  numl 
of  instances,  the  estate  may  be  situated  on  the  banks  of 
river,  or  may  have  a  ooaimunicatioii  by  a  creek;  in  which 
caac  there  would  oiisl  no  necesi^ity  for  the  produce  being, 
sent  nlF  tlie  property  in  carts    or  waggons.    Again,  thenH 
are  many  estates  so  ^ituAted  with  regard  to  the  shipping 
port,  that  a  steam-engine  could  not   be   used  for  sending 
down  the  produce,  or  bringing  back  supplies  of  coal,  &Ci  ■ 
Nevertheless,    I    think    that    eight    entJites    out    of    ten, 
on  which  tlie  j»lougb  can  be  altogether  used,  will  be  foiind, 
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to  l)£  SO  siliibted  that  the  locornotire  ecrgine  can  be  em- 
ployed In  such  work  :  hui  even  if  a  few  tatlle  were  obliged 
to  be  kept  for  tJiis  jjurpose^  it  vrould  not  be  of  much  cod- 
M-quence, 

Is  dninicg:  Jfind«  a^  m  Dcnier&ra,  the  engine  would  alwaya 
boascful;  for  aHcr  being  cn^agt^d  in  a  variety  of  Uisks  duriiti; 
the  day,  as  night  advancos,  it  could  be  floated  o&  to  the 
dtaJQing  machine,  and  niade  to  work  tbjtt  during  the  night; 
retnrrung  in  the  otoming,  once  rnorc^  to  its  daily  task. 

Id  irrigating  lands,  ^  in  India,  it  could  he  ma.de  of  great 
nliliij,  by  rai^iru;^  water,  wherever  not  othepwi.se  employed ; 
mnd  also  during  the  night,  if  any  large  tarikfl  are  on  tlte 
prnperty,  tbt»e  being  iiHeil  during  the  nigbt  could  be 
drawn  oft'  during  the  following  day  for  irrigating;  or  irri- 
gation coald  take  place  during  every  moonlight  night :  as 
l&nda  are  even  ploughed,  very  oflon,  in  Indiu,  during  the 
iu^Lt«  in  the  months  of  April,  May,  and  June. 

Sawing  and  planing  up  boards  for  the  use  of  the  estato, 
is  certainly  not  amongst  llie  least  useful  of  its  labonrs, 
especially  where  timber  can  be  procured  In  qaantiticflr  aa  m 
India,  ibe  Straits  Settlements,  and  fiome  parts  Ltf  tlie  West 
Indies;  although  such  work  involves  thopuri^hnse  of  a  ('itculiu' 
flaw  (which  is  cheap  and  sufficiently  efficient)  and  a  planing 
machine,  (American  patent  is  the  best),  which  is  also  simple 
«ikd  cheap.  Having  said  so  much  in  favour  of  the  employ- 
ment of  a  "  locomotive  auxiliary  fiteauj'Cngine/'  it  only 
remains  to  odd,  that  the  requisite  power  1  conceive  to  be 
froEO  sis  to  ten  horse,  and  the  cos^t  Irora  250/h  to  500/,  for 
one  of  llie  best  desuripiion. 

The  idea  of  a  lo^^omolive  engine  of  theebaractordeacrihod, 
occurrt^  {r6  I  ^aid  before)  to  me  in  the  course  of  my  opera- 
tions ns  a  planter;  and  the  necessity  for  such  a  vs^luahle 
Bu1>fitituie  for  cattle  power,  forced  itself  on  iny  mind,  long 
before  [  heard  that  auch  a  suggestion  bud  been  thrown  out 
bj  a  person  of  ihe  name  of  "Wluttj,"  I  have  since,  how- 
ever, understood  that  that  gentleman,  once  proposed  some* 
thiag  of  the  kind;  but  if  my  memory  serves  me  iight,  hi0 
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pUn  aho  enibraoed  the  crusliing  of  the  cfin^a  by  the  same 
GDginG;  which, a^  a  Womotive,  was  to  he  uned  in  f>lo(ighing 
Janda,  io  cartltig  boiue  cuneH,  anil  m  all  other  tvork.  How- 
ever, I  heard  no  detail  whaterer  of  hi*  plana,  hut  merely 
the  very  slighCeBt  meiiHon  of  las  harlag  euggeated  eucb  a 
thing;  all  xha  4ctG-U9  that  1  have  given,  urc  thereibre 
purely  my  otm  eonceptions,  whicli,  after  considerable  etody, 
I  have  carefully  arranged  even  to  the  moat  minute  puti- 
colars. 

In  retiirmng  from  thia  long  digression,  to  the  Deraeraia 
syateni  of  phinterahip,  I  wonM  wish  to  observe,  in  respect  to 
the  con-practice  of  Iraehtug  and  tl»e  manner  in  which  the 
cane  is  allowecl  to  rnn  along  the  ground,  that,  to  theM  Iwo 
errors  i^  attributable  in  a  great  meaaure  the  very  poor 
quality  of  their  cttne-jnicc^*  The  tirst  m  certainly  a  Very 
great  error,  and  the  second  id  no  ie&»  soi  and  theira  are  ihe 
more  open  to  ecnsure,  inasmueli  as  they  oan  he  remedied  at 
a  eoflt,  that  will  he  abundantly  repaid  in  the  inereaaed 
quantity  and  superior  quality  of  tlie  «ugar  yielded  hy  the 
eanee. 

The  traahlng  required,  ia  a  very  simple  operation  and  not 
an  expensi\o  one,  wiiiUt  the  benefit  derived  from  it  haa 
heen  already  fnlly  eliewn.  ^\Tiy,  then,  should  the  Demeram 
planter  defer  uaing  snch  an  obvious  means  of  enhaocing 
the  riehnc99  of  his  cane-Juice  f  In  regard  Io  the  ctiift 
falling  over  aud  running  along  the  ground,  the  remedy 
eertainly  is  more  eapcnaive ;  but  by  the  aid  of  the  plough, 
and  the  engine  in  the  boat,  the  difficulty  is  readily  ovar- 
oome;  for  the  canes  can  he  banked  up  as  they  grow,  oqqo, 
twice,  and  thrice,  until  the  banke  have  atleined  a  eu^eieat 
height  J  when  the  canes  (being  well  au|ijiorred  at  the  raota) 
will  no  longer  fall  over :  or  at  least  very  partially.  It  may 
happen  that  after  the  last  bankJng,  a  few  labourers  may  bo 
required  to  dre^n  up  the  banks  neatly  and  Jirmly  i  which 
they  can  do  very  expeditioubly  with  iheii  hoes  or  spadea. 

■  Mt  InfnriQ'i^i^Ti  on  thr-v  |i(>inti  reatn  ultogFClifr  nn  tlit  [PAtiinrmy  ofulfattB; 
1  BboU  be  i»M«Tawl  ud  diiapiwinUd  to  find  tbot  1  hn<a  bKD  tnudnfoniiAd. 


Whatever  expense  is  incurred  In  tlic^e  operations,  caoDot  be 
pUeed  in  comparison  witk  the  advantages  g;ainGd  ;  but  to 
render  this  systeTn  fitill  more  beneficial,  the  cancB  should  bo 
planted  in  rows  at  least  six  feet  apart,  and  the  land  should  be 
thoroughly  drained;  bj^  attending  to  all  wbiehT  field*  that 
now  yield  cano  jui<?e  averaging  only  from  six  to  eoven 
degrWfl,  by  the  saeeharcmeter,  would  then  furnish  juice 
Indicating  fVom  eight  to  eleven  degrees:  whioh,  in  a  crop, 
would  make  an  pnomiona  difference  in  favour  of  an 
eatate. 

An  enterprising  French  gentleman,  m  the  BLralte.  tried 
on  one  or  tno  of  his  fields,  (low^  marshy  ground)  the 
X)ciDfirara  pUn  of  non-traahing  anil  non-banking;  and  had 
in  consequence  the  canes  falling  over  and  running  along  the 
^Ound  to  extreme  lon^ths.  At  fifteen  months  old,  when 
he  cut  them,  tbeir  juice  only  averaged  five  degreea  hy  tho 
flacebarometer :  thi^  etfectually  dlagoBted  him  with  the 
Detneraru  pJan;  so  that  ha  afterwards  allowed  hU  Chinese 
to  |>ur6Me  iheir  old  course  nf  hanking  and  trflshing,  n« 
practised  on  the  other  f!e]ds  of  his  ^tafe. 

If  the  scheme  of  Chinese  immigrntlou  be  carried  out  ns  J 
h&?e  fiuggeataJ,  the  Chinese  will  speedily  ok  lit  bit  the  good 
eAwte  of  their  ayfitem  on  the  Demerara  eBtatea :  and  1  think,  of 
all  others,  their  mode  of  culture  is  the  beat  adapted  to  tliat 
oolony.  Some  Chinese  emigrants,  if  1  miut&ke  not,  were 
once  imported  into  Trinidad  from  Singapore  orPinang,  and 
oeuording  to  all  Hceounts,  they  did  not  answer  bo  well  as  was 
aniLcipated ;  in  the  Mauritius  also,  the  same  disappointment, 
I  heliere,  wa.s  ^iperieneed.  But  during  my  residence  in 
Penang  and  Si!]ga|>Qre,  I  was  repeatedly  told  that  ihe  very 
aweepinga  of  the  Straits  had  beeu  abipped  to  those  colonics; 
v»gabondj3  9D  notorious  in  Singapore,  I^enang,  and  Malacca, 
(not  to  «peak  of  the  Dutch  settlements)  that  the  chance  of 
aliippiug  them  off  to  a  distant  country,  was  hailed  aa  the 
most  fortunate  occurrence  by  the  inhabitants  of  those 
aettlementa;  whilst  the  rogues  themfidves  were  glad  to 
emigrate  :  first,  in  tho  hope  of  reaping  a  rich  harreat  in  the 
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country  I o  wlii<!h  lliey  were  going-;  and  secondly,  because 
their  multiplieJ  ofTencen  in  the  Scniits,  had  rendered  those 
settlements  too  hot  for  tliem.  Thus  the  gilantBi-s  of 
Trinidad  anJ  the  Mauntiiis,  instend  of  oLt^iniing  a  namber 
of  honest,  sober,  aud  Indu&trious  labourers,  had  let  loose  on 
Ihem  s,  band  of  villains  and  ''jail-birdE/' 

I  uas  once  talking  to  a  gentleman  owning  \n,rge  property 
in  tbc  Straits,  of  CbineB^f  emigration  to  Ihe  West  Indies, 
when  be  said,- — "Well,  if  they  want  any  more  Chinese  emi- 
grants, 1  hope  tliey  will  eend  here  again  for  them  ;  for  the  j 
iaxf  tirnt,  we  made  a  complete  clearance  of  all  the  rogues  andfl 
vagabonds  in  tlie  place:  but  now,  from  the  Diucli  gending  " 
tfaeir  Chinese  coiiviets  to  9ingajH>re,  and  othc^r  rea»ion&,  thieves  i 
and  gang-robbers  are  accumulating  very  fast  in  the  Straib;fl 
so  tbal  a  few  shipmenta  iigain  to  Trinidad,  the  MituritluH,  or  " 
Jamaica,  would  be  just  the  very  thing  for  ue.  We  wouU  j 
manage  to  ahip  them  olf  quick  enough,"  fl 

Jfter  ehist  1  should  be  much  surprised  had  the  planters  of" 
those  colonies  been  pleased  with  such  emigrants  :  indeed,  it^ 
is  to  be  expected  that  the  impression  caused  by  such  sfl 
wholesale  importation  of  sarmpa  must  be  very  unfavourable  to  ' 
the  Chinese  eboracter ;  and  no  doubt  the  recollection  of  their 
misdeeds  mutit  be  both  vivid  and  exceedingly  disagreeable. 
StitI,  it  is  but  just  to  make  every  allowance  fnr  the  difi*^ 
rence  which  must  oiist  betwixt  bad  men  and  good  men,  of) 
whalever  nation  or  class  they  may  be ;  and  although  there 
undoubtedly  might  have  been  amongst  them,  some  few,  wh(>. 
when  shipped  were  good  men,  freeh  from  China  ;  yet,  oa 
the  majority  were  bad,  tlie  contamination  necGssariJy  gprcad>j 


As  the  Straits  Seltlementsarebutofvcry  recent  standing  aa 
sugar-growing  colonieH^  and  as  very  httle  is  geceraJly  knawii 
of  them,  1  will  state  a  few  circumstances  relative  to  thai 
tenure  of  land  aud  other  matters,  which  may  bo  Intereatiiig.i 
In  Province  WeLleeley  the  plantei'ti  purchase  their  land  direct' 
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from  the  E&9t  Itidia  CompaDj,  &t  tUe  rate  of  five  rupMS 
(abotrt  ten  stulUn^l  an  acre  ;  which  then  becomes  freehold 
property.  In  Malacca  the  lauds  are  either  granted  at  a  \t>w 
<iait-reiit,  or  leased  at  one  rupee  (two  fihilUcgs)  aa  acre  per 
flnnuQ],  In  Sm^pore  no  tlxed  arnLDgement  has  yet  been 
arrived  at;  bat,  in  the  nieaniime,  a  certain  yearly  rent  is 
levied  on  all  Iknd  occapied  by  Kurope&ns,  ar.  le&i^L 

As  to  the  Chinese  cuUivatcrs  in  the  country,  ihey  seem  to 
do  much  33  they  please  :  cLdtivattiig  Und  o^  l^Qg  as  do 
rent  is  demanded  from  them,  but  abandoning  it  immediately 
it  is ;  and  betaking  themaelves  to  another  patch  of  new  land, 
to  go  over  the  ^ame  trick  ^vhen  called  on  for  rent.  There 
ia  only  one  5ugur  estate  in  the  ishind  of  Penang  itself;  bat 
on  the  opposite  shore  of  Province  Wellesley,  there  were,  in 
May  la^,  thirteen  estates  (and  two  projected)  be  longing  to 
Suropeang,  and  upwards  of  1000  aerea  in  canea  belonging  to 
difierenl  Chin<>J4e. 

Some  of  the^e  estates  have  as  much  as  500  acres  each,  in 
cane ;  they  are  cultivated  by  Chinese  on  the  contract  system, 
and  hare  all  excellent  ste&m-engiuiis,  inijiroved  evaporators, 
concentrators  (one  has  a  vacuum  pan)>  and  copper  atillHi 
In  Malacca,  there  are  no  sugar  estates  yet  established  by 
£urcpean3 ;  although  large  Iracte  of  land  have  recently  been 
granted  for  that  porpofic  by  the  local  government  (fiuhjcct  to 
the  approval  of  the  Bengal  Govcrnmcnl)  to  a  Frencli  and  a 
Hanoverian  gentleniao,  ^bo  are  to  have  the  laud  free  of 
reiit  for  five  years,  and  at^arwards  at  sixpeyuv  an  aero,  us 
loDg  as  the  British  retain  possession  of  Malacca. 

In  Singapore^  there  are  cno  estates;  one  buying  200  and 
t^e  other  300  acres,  plajkted  out  in  canes :  the  tormer  having 
a  steam-engine^  and  the  latter  an  undershot  wnfar- wheel. 
On  the  whole,  then,  thcri?  are  si3Lteeji  working  estates  (and 
four  othcrg  being  established)  in  the  Straits  Settlemenia,  be- 
wdes  abundance  of  waste  land  admirably  ada(jted  for  su^jir 
estates*  both  in  Malacca*  aud  Singapore;  awaiting  the  selec- 
tion of  the  capitalist  aud  planter. 

*  AU  the  tiigiHt  cime  luitJd  ia  PtDtni^-  and  Prpvinca  WeUsloj  ar*  ilfttJjr 
occupied- 
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The  lands  whereon  the  augar-cane  is  cultivated  In  Pro- 
vlooe  M'eliesley,  lie  low,  and  are.  nmil  *pell  drnlnetl^  very 
marshy  and  swaiupj.    Heiice  llie  necessity  uf  mukiD^  draillAj 
and  canalfi  ;  the  luhoiir  and  expense  uf  wbich  are,  under  tlicfl 
e'>iitract  systeiUf  pretty  etjiEally  divided  hetiTeen  the  planter  ~ 
and  Lis  Chj&eae  contractors,  as  will  be  seen. 

When  a  planter  purchases  a  piece  of  land,  he  gets  a  kind 
of  rude  plan  of  it  from  tiie  official  in  the  Und-otticc ;  after 
which  ho  goes  round  the  boundaries  with  conipass,  eh^iQ, 
and  rod  (erectm^r^  where  necosBary,  blocks  of  ^^ranite  ftl 
bou  11  dary- marks),  and  meaeuree  the  whole;  making  a  vm] 
or  plan  of  his  own,  10  aerve  him  until  the  Government  Sur* 
veyor  eun  he  tent  to  make  a  eorrtict  survey. 

Chinf^tw  thtn  flutrk  in,  offering-  to  ciihiTaEe  cerlahi  jtorlioaJ 
of  the  land,  HCcordJiig  to  the  eatithlislied  nites;  nhich  ruftiill 
in  contracts  being  entered  into,  of  generally  from  twenly-fiT* 
to  fifty  orlongs*  to  each  congsee.f    The  following:  contract* 
will  serre  to  give  a  good  general  idea  of  most  contracts, 
thifi  momcnl  existing  in  Province  WcLlealey  i — ^ 


We,  Leong  Appong  and  Lim  Allowee,  Chineae  sugar* 
cane  cuitivatorh,  do  hereby  agree  and  eonlraei  with    Mr, 
JamcG    Smith,    of  Hope    Estate,  Frovmoe  Wellealey, 
follows,  yiz. : — 

That  we  will  take  Mlj  orlongs  of  wa^^te  land  on  Hop 
Estate,  when  measured  ont  for  or,  and  will  cut,  clear, 
undburn,  all  jungle  now  growing  thereon,!  digging  up 
all  grasses,  roots,  aud  stumpe,  and  thoroughly  burn- 
ing the  same. 
That  we  will  dig  the  8iud  land  with  the  hoc  (aa  is  uBUftlX,^ 
and  plant  it  out  with  caneB^  in  rave^  at  regular  i^ 
tances  of  Hx  feet  asunder;  supply  the  same,  when 
rerjuired ;  and,  ui  short,  mould,  clean,  bank,  tra^b, 

*  An  arloug  Id  about  QtL)  faat  equarc,  ar  tibovloiia  aa'la  Uilrd  aurt, 
]  fTcft  htavy  iJCfior  fomtjungle,  of  cDiuw- 
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ftiuj  in  every  rcs)icct  take  care  nf  the  said  cancs  until 
'they  arrive  at  maturity  ;  then  cut  the  ^me  (whea 
ordered),  tie  them  up  in  couvemeat  bundles,  aad  lay 
tbem  on  the  roadeiik,  or  put  tbem  into  the  canal- 
ho^is,  for  4KiriveyHn[!E  to  the  mill, 
Tliat  we  will  dig  all  drains  and  cruHs-draina,  required  oa 
oar  said  Hfly  urlooga  of  land,  thrawiag  up  the  earth  on 
one  side  (if  so  ordered),  to  form  roads ;  and  will  keep 
these  drains  clean. 
That  we  will  employ,  sEid  forthwith  place  on  the  shore 
work,  fifty  able-bodied  Chinese  labourers,  keeping 
the  fall  number  constantly  employed  until  the  whole 
fifty  orlougs  of  land  are  planted  out  in  cimcB,  and  the 
plants  have  received  their  second  banking,*  when  we 
iholl  he  at   liberty  to  discharge   twenty-five  men, 
keeping  the  remaining  twenty-^ve  of  their  number 
still  employed  on  the  e8tate. 
That  we  will  reKciie  and  obey  all  orders  given  to  lis  by 
Mr-  James  Smith  or  his  rejiret^entatiyei  iu  regard   lu 
the  execution  of  this  engagement. 
That  to  enable  us  to  carry  out  this  our  ag^enteatt  Mr. 
James  Smith  ahall  advance  to  us  the  sum  of  two 
hundred  and  titty  dollars  {/$  260),  with  which  we  will 
purchase  hoes  and  other  uecessary  implements,  build 
&  good  and  substantial  house  for  oar  labourers,  and 
lay  iu  a  stock  of  provisions,  funuture,  cooking  uten- 
sils^ &e>  &c. 
That  Mr,  Smith  shall  advance  us,  monthly,  four  doilars't' 
for  each  uiau,  working  full  thirty  days ;  to  afii;^rtain 
which,  the  estate^s  native  asgiatant  fthall  call  over  the 
immea  of  all  our  men,  at  work,  both  moniing  and 
afternoon. 
That  when  the  canes  produced  on  our  said  land  are 
manuJaclurcd,  ike  new  sugar  in  the  cooler  shall  be 

*  *■  Buikiui;"  piguifiQ  Iu  site  tbe  E«ue  ptuils  A  biuk.  Iij  b»piai?  cuLl  miind 

Id  iniiparL  ihtf  r\nXS;  and  keej>  (hu  |jLaiilft  from  falJiDj  ov^r. 
t  TIja  idviuiec  la^ulUy  it  uu^  «aJy  Xhtea  ilirUua  cadh  nun  Tur  Uiirtj  full 
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V^hed  in  oar  presence,  and  for  eao-b  picnl  of  siioh 

new  sugar  jielded  by  lliem,  Mr,  Juinea  Smith  shall 

pay  us  one  dollar  and  a  quarter  {S  U)'  Jvfter  dedact- 

iDg  the  above-mentioned  advances,  togetlicr  with  all 

others,  that  we  may  receive  from  him. 

That  all  the  accounts  shall  be  made  up  and  finally 

fidjusied  within  one  month  after  our  eanes  ar&  tnanu- 

lactured, 

I,  James  Smith,  do  approve  of,  and  agree  to,  the  n 

contract,  and  hereby  bind  myself  to  carry  out   my  part 

the  agreement^  and  make  the  necessary  advaneea;  od  the 

understanding  tbat  tbe  above  cnndirjoni  are  well  and  tjnily 

performed. 

(Signed)        James  Smith. 

(Signed)        Leong  Afpo»o. 

(Signed)        Ljh  Allowek. 
Prtminre  WvlUxle^t  Janharif^  A.  D.  IM— . 

(Signed)       

(Signed)       


}  \\\ 


itnesaes. 


Immedialely  the  contracts  ore  made,  tho  planter  lines  ol 
hia  different  roads  and  drn.in?,  and  contract*  for  the  digging 
of  tbe  main  drains  cr  canali,  at  the  rate,  generally,  of  ten 
cnbi<T  feet  for  one  rent.*  of  a  dollar;  which  is  tbe  price  I  have 
mjstdf  paid  repeatedly. 

All  tljL-  leaser  drains  and  cross  drains  appertaining  ta  the 
different  allotments,  are  dug  by  the  contracting  cultivators] 
themselves;  and  lead  directly  i[ito  the  maJn  draina  or  cnmilfli 
which  carry  otf  the  water.  In  forming  roads,  therefore*  tbe 
planter  incurs  very  little  co^t;  as  the  CQDtracling  cultivntora 
usnally  dig  a  small  drain  (of  about  four  feet  wide)  on  each 
side  of  the  space  marked  out  for  a  road,  throwing  the  eortli 
into  that  space,  where  it  remains  until  it  has  become  drjf. 
Thus  far  the  cuUiTators  assist,  but  now  the  planter  has  la 
lay  out  the  earthy  carefully  and  evenly,  to  fijrm  his  road 
(which  he  does  by  coutraet);  and  aflerwards  a  little  «uid, 
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judicious Jy  applie J,  serrcs  to  renilci:  it  sudidt'Otly  firm  4tnJ 
liord  fur  urcJinary  pur]K)ses, 

When  the  contract  cultivators  bare  Land  ready  for  plant' 
mg,  tbey  look  to  (bdr  empli^yer  to  supply  tbem  with  cane* 
tops;  which  he  b  thereon  obliged  to  purchase  m  the  neigh- 
iMjarhooJ,  at  an  averitge  price  of  about  ouc  dollar  a  ihoasaiid, 
deliverahle  oil  the  e?^taU\  These  ar«,  of  course,  choice  or 
picked  tops,  which  »iJI  rarely  fjiil,  if  planted  carefully.  The 
Chinese  are  very  fond  of  planting  two  lops  together,  usiog- 
io  ihb  manner  from  seven  to  eight  tbo)i3mid  cujic  tops  to 
each  orlong  of  land  ;  n-hercos,  with  cboicc  tops  (in  good 
JuniJ)  planted  in  lincfi  six  feet*  apart,  four  thousand  are  quite 
sufticie^it:  id  est,  allowiug  only  one  top  inateaJ  of  two,  I 
am,  however,  iaelined  to  calculate  fire  dollars  as  a  fair 
average  sum  per  orlong  for  plant  topa ;  and  this  cost  has  to 
be  borue  by  the  planter  himself.  In  the  course  of  a  ehori 
tunc,  cane  topa  for  planting  viill  be  much  more  cheap  :  as 
Iiithertothcrc  hare  been  numerous  purcbasers^in  the  planters 
settling  new  estates. 

Sluice  gules  ore  provided  and  fixed  in  their  appropriate 
places,  anJ  their  working  is  consigned  ti>  the  care  of  ap* 
pointed  persona.  Very  frequently  the  contract  cultivators 
nearest  the  spot  undertake  this  charge. 

Beyond  lhtr*c  eniuneraled  iten)9,  a  planter  has  no  further 
expense,  as  far  as  the  cultivatioa  is  concerned  ;  untl  the  only 
trouble  necessary  is,  in  seeing  that  the  several  contractors 
maintain  at  work  the  requisite  number  of  labourers*  and  that 
they  perform  their  contracts  in  a  proper  manner.  For  the 
latter  purpose,  occasional  pergonal  inspection,  aiJed  by  the 
constant  attention  of  a  native  assistant,  is  quite  sufficient; 
and  the  planter  has  therefore  abundant  time  on  bb  h^Luds  to 
attend  to  the  erection  of  his  manufactory,  and  the  manu- 
fActure  of  Ilia  crop  when  ripe. 

Til  this  manner  esttiles  arc  cleared  and  bronglif  into 
cultivation  in  llie  most  regular,  syHtematlc,  and  futisfacLory 

*  Id  Pfovincc  Udlolcy  cVDC  rdv»  ore  oftcu  icvcn  ocfl  ct«d  cigbl  Tcct  fiporl, 
but  olJ/  la  linh  fgjcat  I*ad  iwnly  tl»Lcd. 
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manner  possible ;  and  where  tlie  uatare  of  the  lanJ  iiermiU, 
the  cane  pieces  ore  laid  out  In  squarefi  of  equal  s\ic»,  btnng 
divided  by  roads  and  drains,  running  parallel  to>  aii<l  al 
rigbt  anglcB  witii  each  other*  Tlic  **work»"  are  always 
BLtnated  in  a  carefully  aeloctod  epot^  oa  central  m  possible; 
hAviuf^  re^arJ  to  other  importaut  requircmentfi,  such  Un 
water  e&rriagi;,  fresb  walE^r,  fire  wood,  saliibrity,  &c,  &c,  f 

The  settlements  of  Province  Wellealey,  M^ilacea,  and 
8mguporc,  are  peculiarly  favoured  in  respect  to  thi^ae  latt«r 
aclvautagea;  to  which  may  he  added  a  very  fair  fertility  of 
soil,  and  a  cheap  and  abundant  supply  of  food  of  all  kindsi     ■ 

Under  ao  muny  favourable  circumatancea,  it  may  readily 
be  conjectured  that  su^ar  can  bo  produced  verj-  cheaply; 
which  indeed  10  tbe  case ;  but  it  has  not  y&t  b^n  asaertaiued 
what  the  planter  (of  ihesc  settlements)  can  really  aflbrd  lo 
supply  it  at>  To  eiplaln  l]\h,  it  is  necestiary  to  ohuerve  that 
the  eane  Is  cultivated  altogether  by  Imnd  hkhoar:  the  bc># 
(chankol)  h  the  prevailing  iuiplemeal ;  the  plough  has  a«  J^^fl 
been  only  used  in  partial  experiments,  f 

As  an  exception  to  this,  1  must  particularise  the  eatate 
of  an  euterprUing'  American  gentlemnnT  in  &iugaporet 
whereon  die  plough  has  been  cert^uly  very  much  used. 
With  this  exception,  my  afi93rtiou  atnclly  applies;  and,  aai 
may  be  supposed^  the  employment  of  hurn^n  labour  ia' 
couseqnenLly  a  direct  and  heavy  tax  on  the  produce  of  am 
estate.  Tlie  planters  undoubtedly  have  it  in  their  power  ta 
change  the  system  ^  althougEi  1  am  well  aware  the  Chini 
would  at  iirst  oppose  it  strenuously :  but  this  is  a  difficnlM 
of  very  slight  Jmporlancc,  and  only  requires  Anntieee  aailj 
perseveranec  to  overcome  it  entirely.  Hitherto  every  cat- 
cuse  umy  be  allowed,  inasmuch  as  thre€'-lk>urilis  of  the 
estates  at  present  under  cultivation,  are  but  ne>vlyes1abEiBhed;  ■ 
and  POJiBequenlly,  but  |)artially  freed  from  the  rout**  and 
stumps  which  cumber  thu  soil*  and  render  plougldng 
difiirult,  and  lU  many  cases  impossible.  But  wherever  tbc  V 
land  has  been  under  cane  cultiire  one  or  two  years,  these 
impediments  (ia  nine  cases  out  of  ten)  no  longer  ciisi  i  aad 
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tbca.  a  planter  act  insUtin^  on  the  uao  of  the  plougli,  uQ&y^ 
very  jufilly  be  taacd  witU  exceeding  folly  and  weakneaa- 

A«  will  be  noticed^  tlie  contracts  current  in  the  Province 
Welle«1^y,  Qxprt^Bsly  stipulate  for  the  entiro  romoval  a»d 
deAiTQction  of  all  roots  tintl  sttim|ifl  of  treea  and  buAh@s; 
and  wUererer  tbe  pJauter  ke^jia  a  Atnct  eye  ou  Lis  con- 
tmctora,  this  Btipulntitui  is  ftitbfull/  perfurmed :  so  lliat 
after  ihe  tu-Bt  crop  ia  taken  off,  the  plough  aad  other  agri- 
cullural  iustrumculfl  may  fiafely  be  used< 

Hundreds  cf  aotivo  young  elcphaula  can  be  procured  in 
the  Straits  at  from  60  to  100  dollars  each;  admirably 
suited  for  eataie^'  work,  of  varloua  kinds,  but  more  especially 
for  ploughing.  One  of  these  animals  will  close  plough  a 
full  aori;  of  land  during  tlie  day,  with  tht^  ^^reate^t  ttasti  to 
hiuttsrlf  ^  and  orly  ret|uire9  to  be  altendud  by  lii»  keeper  in 
addition  to  the  ploughman.  To  perform  similar  work  {id, 
tsL  chankLjhng  au  acreof  laad)  requires  at  least  lit^y  Chineao 
Inhourers — which  ia  a  fact  admitting  of  no  denial.  Is  it  not 
evident,  therefore,  that  we  eaanot  iiope  for  a  knowledgir  of 
the  lowest  price  at  which  sugar  can  be  produced  in  tht'ite 
settlementfi,  until  the  plough  is  brought  Into  gcneml  opera- 
tion ?  Any  one  ri^iting  Singapore*,  may  see  a  small  ele- 
pliaiit  named  ^'Bujab/'  working  dally  on  the  estate  of  J. 
Ualeslier,  Esi{.  (the  American  Contial);  and  altliough  the 
uiiimal  is  only  £vc  years  and  a  half  old,  he  ^rill  plough  his 
&cre  of  land  a  day  with  all  ea.fo  :  I  havi;;  repeatedly  walked 
U^  and  dowa  the  furrow  wutb  him,  and  been  delighted  with 
btet  pei'Tormance.  One  man  holds  the  plough^  and  another 
(th9  keeper)  walk&  beside  the  animal,  and  directs  him  in  hia 
dnty.  TLo  docile  little  creature  obeya  every  word  that  is 
said  to  him,  nnd  (although,  no  doubt,  sorely  teuipted) 
will  plough  all  day  between  the  cane  rows,  witliout  pluck- 
ing 0  ungle  cane*  I  am  positire*  that  a  lean  number  than 
fifty  Chmeae  labtjureis  could  not  dig  up  the  same  quantity  of 
land  that  I  have  repeatedly  seen  this  little  elephant  plough  in 
a  day.  But  independent  of  elephants,  buHuloea  and  cattle 
vkbottud  in  the  titraite,  coating  not  more  than  10  dollars  each 
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Oil  An  average.     These  animulB,  if  properly  fed  and  tendt 
are  excellent  for  ploughing^  and  other  estates*  purposes. 

But  above  all  other  poArer,  a  Buiall  auiiliary  locoini>«' 
tivc  engine  b  that  which  ia  best  suited  to  the  waata  of  ibc 
planter  in  the^  settlements.  Wilh  it,  lie  could  ploagl 
up  bid  lands,  palrenso  the  soil,  and  m  short  perforirL  all 
Eb^  descriptiona  of  work  spet^i^ed  at  page  H7;  exeept  coit< 
vey'mg  produce  to  the  ebipping  port :  which  indeed  is  ni 
required^  ns  water  carriage  is  ^o  con^plete,  and  bo  mud 
mare  advantageous.  An  engine  of  this  kind,  is  pre< 
eminently  adapted  to  estates  circumstanced  as  are  those  ol 
Province  Wellesley,  Malacca  anJ  bin^apore:  in  conac^uenc* 
of  the  vast  supply  of  hurd-wood  for  fuel;  the  low,  marelv 
natiETo  of  the  lauds,  wbcreon  canes  arc  usually  cultivated 
the  liability  to  loss  by  death  of  elephants,  btiffuloes,  antf 
bullocks;  not  to  mention  the  immense  econouiy  of  labour,  . 
&a.  &c,  in  every  department.  I  cannot  iherefore  euffi^^ 
clently  recommend  this  locomotive  to  the  altcnlion  of  llie^ 
Strain'  plajtter.  But  apart  from  iha  pnrticidar  molive  ■ 
power  to  be  applied  to  the  plough,  and  other  agricuUuralfl 
implementa,  let  us  merely  instance  an  estate  in  these  settle-^ 
ment3j  haviu^^  all  its  clcjired  lands  cuUivated  by  the  scveraJ 
mechanical  contrivances,  now  available^  instead  of  by 
inefficient  and  expensive  hoc;  and  the  foliowing  area 
of  the  facts,  which,  we  will  find,  present  themselves. 

At  the  present  moment,  the  estnblished  wutre^  uf  a  Chi] 
labourer  is  thrt^e  dftliars  a  month  throughout  ihe  three  settle-' 
mcuts.  In  Singapore,  on  the  estate  of  Dr,  Monlgomen*, 
the  contracts  ^ith  Chinese  are  very  similar  in  all  rcspecta  to] 
that  shown  at  jmgcs  123,  124 ;  but  \rith  this  most  materialj 
ditfercnec :  viz.,  that  Iho  contractors  are  only  allowed  an  ad-, 
vance  of  two  collarb  a  month  for  each  labourer  actuallyl 
working,  instead  of  four  doilars^  which  bus  been  the  prevail- 
ing rate  of  advance  in  Provinco  Wellesley  until  very  lately,  a 
Tiow,  with  the  wages  of  labourers  (such  as  the  powerful,  en^fl 
during,  and  iulelligtjnt  Cljinetie),  at  ihrte  dollars  a  montli,^ 
sugar  can  be  produced  very  elieapiy;  even  though  the  caltir 
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Tutidti  be  carried  or  by  means  of  llie  boe  and  mamial  kbour 
alone-  But  if  we  Jipply  this  cheap  labour  in  connection  with 
Improved  machinery  m  llie  cultlvotioTi,  and  £cienti£c  appa* 
rains  in  tbe  moTiXtftieiurt  of  the  auger  eanc,  bow  much  more 
ehoflpJy  can  sugar  be  produced  1  According  to  present  prac- 
tioo,  a  CLine^c  contractor,  engaging  to  onllivato  land  that 
hag  already  produced  canes,  employs  on  6fty  orlongB  (about 
sixty-fleren  acre*)  tweniy-five  to  thirty  labourers,  constantly ; 
Knd  nsuttlly  agreea  to  receive  one  dollar  for  each  picul  of 
gramilated  sugar  prodnced  bysucb  land  whilst  in  his  hands, 
ta  a  full  and  final  payment.  But  were  this  cootractor  to 
employ  a  conpic  of  young  and  active  elephants,  or  ten  good 
buSflloes  (costing  rcflpectiifcly,  aay — the  former  160  ilollara 
the  latter  100  dollars),  be  m'OuKI  require,  if  elcphnnte,  four 
men;  but  if  bafTsiloea,  eight  men,  to  work  them.  This 
would  therefore  enablo  him  to  cultivate  fifty  orlongs  (sixty<> 
seven  aereM).  with  fourteen  men  and  two  elephants  ;  keeping- 
two  ploughs  (or  other  iuiplenicntfi)  constaitlly  at  work,  if 
required,  and  ten  men.  Whenever  the  elephants  were  not 
working,  three  of  their  men  could  he  in  the  field  assisting 
the  other?,  and  the  rotnaining  one  man  would  remain  to 
attend  to  tho  feeding  of  the  aiiimals,  Thus»  ten  men  would 
always  he  available  for  planting,  thrashing,  and  other  pur- 
puses;  and  oceasionalty  [hirteen.  In  this  manner,  although 
a  contractor  paid  his  labourers  an  average  rate  of  four 
dollara  each  a  month,  daring  fifteen  months  he  would  only 
expend  on  this  score  840  dollars;  add  to  which,  food  for 
elephants,  200  dollars,  establbhment  of  congsee,  60  dollara, 
fiiir  profit  to  contractor,  on  50  orlongs  cultivated^  say,  at  six 
dollars  an  orlong=300  dollars:  and  we  find  the  total  ex- 
pense of  the  cultivation  and  cutting  of  the  canes  to  amount 
lo  1300  ilollarH,  or  twenty-six  dollars  an  orlong.  From  this 
land,  we  may  fairly  estimate  forty  piculs  of  undrained  sugar 
per  orlong,  or  2000  picnU  from  the  iifty  orlongs ;  and  if 
at  the  rate  of  stxty-fivc  cents  of  a  dollar,  amounts^ 
r  as  possible,  to  the  130C  dollara:  which  has  been 
fthovn  to  attbrd  a  handsome  profit  to  the  contractor. 
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It  id  lafe  to  calculate  Ihe  dltference  between  dry,  market- 
able su^r,  and  the  undrained  aagar  Alluded  to,  at  one-third; 
allhongli  ia  Province  Wellcsley,  wherfs  tlie  plant^TTs  hare 
e^oell^nt  ^* evnporatoT9,'*  and  concentrate  Iheir  Bvrtjp  on  the 
^^  low  tfmptrafnrt'*  principle,  the  drainage  of  molasfiCSi  and 
loM  in  drying,  do  iiot  nniounc  to  so  much.     A^aumtng,  bow- 
flTer,  iine't/iird,  we  find  tbal  2000  picula,  undrained,  yields 
]334  piculs  of  e^,  marketable  sugar;  which  wilt  not  loi^ 
an  ounce  weight  on  the  voyage  tn   England,     This,  then, 
costs  the  planter  about  one  dollar  a  pieul  (four  Bhillings  and 
fourpence),  or  three  shillings  and  aevenpence  three  farthingfl 
per  ewt.— for  the  mere  cultivattnn,  not  reckoning  the  mo- 
lassefi.     TEiis  latter  may  be  calculated  at  one-til'ih«  or  40() 
pienls  I  trhtehf  with  the  feculennea  from  "  boiicrfr*'  will  yMd\ 
4000  gallons  of  ov^r-proof  flpirif,  worth  on  the  properly  (al 
the  lowest),  thirty-fivp  ccnlB  n  gnllon — -pqunl  to  MOO  dollars. 
It  is  obvious  that  I  have  allowed  a  full   lime  for  tbi 
planting  and  working  off  of  the  crop,  whilst  I  have  made  but' 
a  low  average  return  produce;  which  certainly  should  be  mucK 
higher,  conflidering  the  CKcellent  preparation  nnd  working^] 
up  tbo  eetl  would  receive.  Land  well  worked  up  and  with  ita 
cane-trafth  returned  to  it,  will  yield  two  tons  of  fair  MuEcovndo    . 
sugar  jjer  acre,  even  with  the  machinery  and  boiling  appa-^B 
rtttna  now  used  in  the  Slraila.     Besides  this,  the  returns  (ifi^ 
the  Rtraits)  should  never  vary ;  aa  no  fJorlLUu  of  (he  leaves  or 
trash  of  the  cane  Hhuuldever  be  applied  lo  any  other  purpose 
than  tbat  of  manunDg  the  lands,  end  thereby  keepings  tip 
constant  and  increasing  fertility. 

It  is  not  usual  in  the  Straits  eettlementa  for  efllates  to 
grow  further  than,  Itit,  rattoons  on  iheir  land,  as  it  is  fmii^d 
preferable  to  plant  every  s(»eond  crop;  con8*>queni!y,  in 
Gulfivating  with  the  hoe  alone,  the  contractor  employ^i  on 
fif\y  orloagB  about  thirty  labourers  at  first,  until  the  whole 
of  the  land  has  been  turned  up,  planted  out,  and  the  plants 
received  their  second  hank  :  all  which  will  certainly  occupy 
fen  months  or  more.  ^Vhc^  the  canes  are  thus  far  advi 
be  ^vili  discharge  dve  of  bis  men ;  retaining  twenty-t 
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cODttQue  ibo  cuUivfttion  nnd  cut  in  tLe  crof-i.  This  period 
may  be  reckoned  at  cigbt  months ;  but  very  frequently  it  will 
be  ten:  however,  to  compute  the  whole  time  at  eighteen 
aiODthe — 

WeliaYB  30  ii)on  l^mmtbfli  at  4  doU.  cacti,  mzDnth,...  l^SOO  doU, 

M      ^     1,      B        „  ,>  „  , BOO    ,, 

E«labU>binoat  orCoQgs»,  wltBcred  ,.,...•,.,......,.     lOO    „ 

CottofdnltiTAtioii.    T^ivIp..*  9.100    „ 
1,000  p[«dU  of  raw  sufrtr  yiddedtftt  1  dol.  per  plcul^. ..  fljIOO   „ 

@t]fivln^4  lov  to  tte  Contraclor  of..*,       100    ,i 

which  leases  the  contrnctor  to  make  a  profit,  if  he  can.  out 
of  the  hbourora  whom  he  employi.  This  he  caa  easily  do, 
ta  be  feeds  them  all,  and  gire^  them  a  balance  in  money ;  by 
which  arrangement  the  eingnlar  management  of  the  Chinese 
ifl  brought  to  bear,  and  the  eooiraetor  thereby  not  only 
obtaTHB  hie  own  food  and  that  of  his  writer,  free,  but  also 
oontrives  lo  poi^ket  a  few  dollars.  Few  indeed  they  may  be; 
and  in  thi»  case^  a  deficiency  of  one  hundred  dollars  would 
go  nigh  lo  absorb  the  whole :  but  still  hh  S|>ec[ilalive  and 
enterprifliag  spirit  would  lead  him  on,  as  long  as  there 
remained  a  prospect  of  even  a  very  small  gair, 

I  have  estimated,  in  both  cases,  Ihe  price  of  iRbour  to  be 
fonr  dollars  eaeh  man  per  month  ;  but  lately,  as  I  have  bctbro 
noticed,  thia  rale  has  be^n  reiiuced  to  three  dollars  a  month : 
At  wbieh  it  now  is,  and  will,  in  all  probability,  continue. 

This  diSerence  makes  a  considerable  alteration  in  the 
position  and  profits  of  the  contractora  ;  but  I  hare  never  yet 
known  an  instance  of  the  planter  getting  them  to  accept  a 
contract  under  one  dollar  a  picul.  However,  the  planter 
may  arrange  tbie  matter  with  hid  contractors-  It  is  very 
evident  that,  in  confraating  ihe  two  modes  of  enhivfltion,  vis, 
that  by  the  plough,  and  That  by  ihe  hoc,  the  reduction  in  the 
rate  of  wage^  would  infiuence  both  (very  nearly)  in  propor- 
tion to  the  number  of  labourera  employed  in  each.  A  dif- 
ference would  undoubtedly  be  made  in  the  payment  of  the 
ploughmen  and  the  keepers  of  the  elephants,  of  about  one 
dollar  each  a  month;  bo  that  whereas  common  labourers 
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would  recelre  but  three   dollars^  these  would  earn    four 

dollars  a  month  ;  or  jicrhnfw,  En  pecfiliar  cases,  even  more; 
which,  would  make  them  careful  in  the  performance  of  thrir 
work,  and  c^utioua  how  tht^y  lost  such  remunerative  situft- 
tiona.  Were  bufialocs  to  be  used  instead  of  elephants, 
ihcTG  would  be  an  extra  number  of  m^n  required  to  work 
them  ;  but  the  difference  would  be  met  in  llie  item  "  food," 
(for  which  I  have  allowed  two  hundred  dollars)  required  bj 
the  elephants. 

I  consider  elephants  of  small  size  prefernLle  to  biiflk!of>9, 
on  a  sugar  eatate  in  the  Straits  ;  aiiU  h&ve  no  doubt  that  one 
will  do  more  work,  and  be  in  every  way  more  serviceable, 
than  SivG  bu&alocs.  In  plon^hin^f  the  elephant  appUea  hia 
weight  to  the  draught  in  il  peculiar  and  extraordinary 
manner;  maintaining  a  eonslant  and  very  steady  pull,  instead 
of  that  (juick,  jerking  motion  so  frequently  attributed  to  him- 
They  are  better  able  to  stand  the  heat  of  the  sun  than  buf* 
faloea;  and  I  do  not  think  them  nearly  so  susceptible  of 
diaeaae,  for  with  ordinary  care  they  hove  been  known  to 
perfcria  unabated  service  during  upwarda  of  fifty  years,* 

Be  tbiSf  however,  as  it  may,  and  supposing  the  pbnter  to 
ehooge  between  the  locomotive  etearo- engine,  the  elephant, 
the  buffalo,  and  the  bullock,  as  his  prejudieefi  or  hia  necessi- 
ties  may  influence  him  ;  bUU,  the  culture  of  the  cane  by 
meana  of  the  plough  and  other  implements  must  supersede 
that  by  the  hoe» 

Another  point  which  the  Straits  planter  will  do  well  to 
direct  his  most  senous  attenUon  to,  is  that  of  returiiuig  t9 
the  soil  the  green  trash  and  green  and  dry  leaves  of  the 
cane,  instead  of  using  one  portion  as  fuel,  another  as  fodder, 
and  burning  the  other  on  the  field,  as  at  present  practised. 
It  is  well  known  in  the  Straits  that  the  Chinese  prefer  taking 
on  contract  the  cultivation  of  jungle  and  waste  land,  ratljer 
than  that  which  has  been  cleared  and  already  produced 
canes  some  years.     But  why  is  this,  unless  it  he  that  land, 

*  In  Upper  TpdiA  (unoagBt  Qiv  9ftUm)th07baTflboQnLiiiJHii  («work«lgbtr 
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ftftcr  producing  a  crop  of  cancel,  is  entirelj  stripped ;  first, 
by  the  cones  being  sent  to  tho  mill,  from  whence  no  p&rt 
rctnrDs;  wcondty,  by  tlie  green  tops  b^ing^  removed  to  tUe 
r&itle-pen,  for  fodflt^r  ;  and  lastly,  by  ihe  dry  trash  op  le&ves 
remnining  on  ilie  field  bt*lng  bnml  off,  Bceording  to  Chinese 
praciice-  This  stripping  Tor  a  few  crops  (end  no  manure), 
AS  a  naturn!  consequence,  imporeri^bes  the  aoil ;  and  the 
Cbiiiese  contractor  say e,  *'  Gire  me  jungle  land  to  ciiltirale: 
I  do  not  like  this  land  ;  it  entails  much  work,  but  alTords  no 
profit,"  Thereon  the  planter  lak^s  up  another  |inlch  of 
jtin^lo  land,  and  abandons  that  which  ha.9  been  cleared  and 
n1r(>ady  f-nUirated.  Now,  were  the  Straits  Setileinenta  an- 
provided  with  wcod  for  fuel,  we  might  nddnce  ihai,  as  a 
reason  for  not  using  steam,  for  the  purposes  of  evirporatron 
and  concentration;  but  the  7ery  reverse  ia  the  case :  wood 
of  the  best  description  is  to  be  had  in  ai^y  quantity ;  thou- 
eande  of  the  best  wocd-cuttcrs  in  the  world  are  at  hand, 
auxjoua  to  aupply  estjxtee  with  wood,  deliverable  on  ihft 
properties,  at  the  very  lowcpl  posaible  rate ;  a  vnst  and 
incredible  quantity  of  eicell^nt  fuel  is  nciually  under  the 
planter's  very  nose,  and  yet  be  persists  in  robbing  his  cane 
fields  of  their  natural  and  nneqnalled  niantire,  to  provide 
fuel  to  boil  his  sugar  with!  Nor  is  this  all;  for  we  may 
next  consider  the  actual  coat  of  the  cane'trask  to  the  estate ; 
which  is,  wiih  rery  few  exceptions,  very  high,  in  consequence 
of  the  prevalence  of  ehowors.  On  Gome  estates  all  work  is 
of^n  stopped  for  many  daya  together,  because  the  cane  trash 
19  not  dry  ■  eonstKnt  showers  during  the  day  render  it 
unadvL?«abie  to  risk  the  trash  outside  the  trash  houses  ;  con- 
sequently the  dry  trM»1i  on  hand,  is  qnlckly  used,  and  there 
baioi;  no  longer  any  fuel,  tbe  mill  ia  stopped,  and  the  toanu^ 
fflcfurc  suspended. 

In  Province  WoUeslcy  there  are  certainly  epell*  of  dry 
weather,  during  which  ihis  exceeding  inconvenience  is  not 
fell;  bat  at  tither  times  I  liave  known  long  spells  of  wet 
weather  happening  at  thf?  very  time  when  tbe  crop  was 
preaaing  baidest  on  the  planter.     OlVn  from  fidy  lo  eighty 
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acres  of  conea  are  fit  to  cut,  and  even  a  portion  spoiTiag, 

when  rnia  eets  in,  (somelimea  hpavy  and  sometimes  only  in 
tantaliiirg  showers)  and  effectnally  preventa  the  eaDe*tT«8h 
being  dried;  consequently  the  mill  iDust  be  stopjwd,  how- 
ever diBiLHtrous  the  delay  may  be-  ScinieLLiitPfl  the  plnnLer 
keeps  a  number  of  men  working  near  tlic  mill  vard,  on 
purpose  to  house  the  trash  in  case  of  a  sudden  shower:  a 
bright  sun  is  shioinf;,  of  which  be  t^kes  advantage  to  spread 
on!  hia  traih  ;  a  cloud  ihreatena,  and  in  a  moment  all  hands  _ 
are  called ;  a  few  drops  fnll,  and  the  cloud  passes  off:  it  ia  a  I 
fal^e  alarm^  and  the  people  retire  lo  their  employmenw. 
Again  another  clond*  and  another  gathering',  only  to  disperse  j 
as  before,  for  the  cloud  has  passed ;  but  once  again  it  threat-  H 
ens,  a  few  drops  fall,  all  hands  are  called  in  haste  ;  they  run  " 
from  every  point,  but,  alas!  too  Jato;  every  sugar  boiler, 
every  domestic,  even,  is  pressed  into  servioo,  but  all  in  rain  s 
the  rain  comes  down  in  torrents,  and  in  a  few  moments  the 
trash  is  as  iLorotighly  soaked,  aa  if  it  had  been  steeped  in  a 
pond.  As  It  few  days*  sun  are  required  to  repair  this  tni^ 
chief,  the  mill  stops,  the  cane  cutters  are  put  lo  other  work, 
the  manufacture  ia  suspended,  and  Jiijiiry  in  many  respects 
ia  done  to  the  estate.  In  this  manner  the  crop  is  retarded, 
and  exceedingly  prejudiced. 

.    Every  estate  in  the  Straits  presents  etmilar  sccno« ;  which 
are,  too,  of  constant  oeeurrance :  yet  none  have  adopted  tha 
simple  remedy  of  boiling   by  steam,     A  vast  supply  of  the 
cheapest  fuel  is  at  band  to  boil  the  cane  juice;  the  sugar  j 
produced  would  be  Buperior  both  in  quantity  and  i]ua!iiy;  the  ■ 
green-trash  would  be  returned  to  the  soil  as  ninniire:  which  ^ 
would  serve  to  keep  up  a  constant  fertility,  urder  which  Ut- 
ter condition  the  Chinese  contractors  wordd  at  all  times  prefer 
the  cultivation  of  such  land,  to  clearing  and   establishing 
jungle  lands;  add  to  all  tbese^  that  tho  cultivation  could  he^ 
conducted  on  this  system  far  cheaper  than  on  any  other,        H 
If  the  Strrtiifi  j^lanter  will  only  Hvail  himself  of  the  ^everftl " 
soggeatlona  herein  made,  there  cwn  be  no  doubt,  that  be 
can  produce  sugar  at  a  rate  a»  cheap  as  (if  not  cheaper 
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th&nt  moy  plainer  in  the  world.  To  operate  AgoinBt  him, 
be  has  only  the  difference  of  freight ;  which  may  Vo 
taken  at  2i*  per  toUf  in  comparison  with  thut  of  the  West 
Indies.  This  gives  2j.  per  cwl,  which  eertainly  is  not  a 
Tcry  large  sum,  conifdering  the  many  adTantages  enjoyed 
by  the  StraiU^  planter;  although  when  we  roine  lo  reckon 
against  elaTe  grown  augar,  thin  item  telit*  hearily  ^  for 
instance,  every  eatate  producing  500  tons  of  sugar,  pays 
lOOOA  eztra,  before  its  produce  con  reach  the  Enchsh 
market;  independent  of  tho  proper  cost  of  eullivation  and 
manufiiclare.  However^  even  with  this  additional  burtln?n, 
1  do  not  fear  for  the  welt  doing  of  auy  estate  in  the  Sirallfi, 
on  whi^'h  the  praetice  I  have  here  advised  he  followed. 

There  ia  yet  another  dtscHption  of  contrflnL  whieh  has 
been  parlioJly  tried,  but  which  I  have  never  known  to  pro- 
diice  any  satisfactory  results^  this  is  the  contract  hy  the 
orlong.  But  1  must  divide  thia  kind  of  contruct  into  two 
eJassee  :  the  firsts  being  in  every  rcj^pcot  similar  to  that  by 
the  ptcul,  cxeept  in  the  mode  of  coniponeation;  which  is 
(according  to  the  nature  of  the  land)  from  40  to  56  dollars 
for  each  orlong  of  cane,  brought  to  maturity.,  cnt,  and  Inid 
In  bundles  hy  the  roadside,  independent  altogether  of  tlie 
qrianfLty  nf  sngar  It  may  yield;  whilst  the  beeoud  is  what 
may  be  termed  price,  or  job  work.  For  inBtaoce.  tho  con- 
tractor nndertakes  to  clear  the  ]and»  dig  it,  plant  it  with 
canert,  supply  and  give  the  young  plants  a  first  hanking: 
taking  every  care  of  them  until  they  have  reached  the  height 
of  about  three  feet;  when  he  gives  up  charge  of  them  and 
receive*  the  sum  per  orlong^  stipulated  for-  generally  from 
20  to  26  dolfars-  Then,  when  requiring  cleaning,  ic.,  the 
lame  cane  pieces  are  again  given  out,  (jierhaps  lo  the  aame 
contmrtt^rs)  to  clean,  Lank  twice,  trash,  and  take  care  of, 
ontil  arrived  at  niaturify  ;  then  to  cut,  tic  up  in  bnndlee,  and 
]&y  on  the  road  side,  at  from  25  to  36  dollars  an  orlong. 

dome  planters  have  even  tried  this  latter  contract,  in  part^ ; 
giving  out  the  land  in  certain  porliotifl,  to  clean,  hank,  trash, 
ftnd  cut  the  canes,  as  separate  jobs;  as  those  opOTattonf 
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were  BuccesgirM/ required^  but  I  beliefo  no  good  hft«  re* 
«nhod  from  8uch  desenpiion  of  cotilrfurla. 

Whercrer  the  intcreat  of  tbe  cultivator  is  not  direoUf 
implicated,  the  planter  lias  eo  assurance  of  htA  cordial 
co-operation:  there  is  an  alienee  of  tLal  fellowship,  whieli 
eo  greatly  relieves  ttc  planter's  anxious  mind,  and  is  bo 
necesMry  to  sucfcss:  that  fellowship  created  by  a  commoD 
ratereet,  a  Tniitnal  risk,  and  a  mutual  hope  of  profit- 

Thaa  the  eontractorfiniahes  his  job,  and  hia  men  leaTe  lh« 
field,  quite  indifferent  whether  it  be  destroyed  by  firci 
eaten  down  by  wild  elpphant*",  robbed  by  human  prowlerft, 
or  in  any  other  way  injured,  an  hour  afterwards.  Indeed  j 
if  they  were  to  see  bundles  of  canes  betng  cnt  and  taken  H 
away,  lliey  wonld  not  conHitler  themsehcs  called  on  to  act  " 
as  policemen  to  the  estate,  or  even  to  volunteer  informalioa 
against  the  robbers— not  they.  But  under  contracts  by  lh« 
picnl,  woo  betide  the  unlnckv  quadruped,  or  biped,  caught 
trespassing  by  the  eontrnctor  or  bis  people. 

But  HH  it  19  till  over  the  world  :  interest  ndes  with  the 
Chinamnn,  ph  well  ns  with  Enj^liahmen  ;  but  perhaps  John 
ChiriJinian  carries  the  principle  further  than  moat  other 
people;  however,  in  this  particular  cAse,  it  is  a  feeling  which 
tends  very  much  (o  the  benefit  of  the  planter,  and  it  cer- 
tainly ia  hia  own  fault,  if  he  do  not  take  advantage  of  it. 

Having  gipen  these  details  of  the  contracts  prevailing  in 
llie  Straits,  I  will  now  briefly  notice  the  manner  in  which  the 
Chinese  pursue  the  cultivation  of  the  cane. 

Of  coarse  the  first  process  is  clearing  off  the  jungle,  &nd 
burning  it  when  dry;  then  they  proceed  to  cbankol  (hoe 
dig)  the  land,  dig-^ng  up  all  stumpa  and  roota  of  trees  aad 
bushes  as  they  go  along,  pihng  these  up  in  large  heaps,  ftod 
penerally  coverin^^  ibem  over  with  clods  of  earth  and  clay; 
eo  that  when  the  heaps  ere  set  on  fire,  they  burn  grndnally, 
furnishing  a  nrh  store  of  ashe?,  charcoal,  burnt  earth,  &nd 
burnt  cluy.  to  scntter  over  tbe  land  and  enrich  it.  The 
drains  and  small  cross  drains  are  now  supposed  to  be  dug, 
and  the  land  ready  for  planting. 
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Tvro  loDg  linefi  nnJ  &  couple  cf  sticks,  meftBuring  six  feci 
(or  Beve&,  if  desired)  each,  are  taken  to  the  fieM,  and  ttie 
licet  being  Uid  down  six  feel  apart,  ibe  Chioamen  fiUg;htIy 
loo«en  tbe  aoil  along  tbe  line ;  then  the  boe  is  struck  into 
the  ground  to  some  depth,  the  handle  pressed  tlowii  $o  as  to 
open  the  suil^  aail  two  CAQe^ top-plants  arc  inserted*  The 
hoc  beiDg  withdrawn,  tbe  earth  clo&es  on  the  plants,  and 
about  «  c<;upte  of  inches  only  cf  each  arc  ft«ea  protruding 
abore  the  gr4>und.  About  twenty  inches  to  two  feet  farther 
on.oLher  two  tops  arcia  the  same  manner  inserted  ;  andsooTi 
all  along  the  line,  wbieh  ia  moved  on  from  time  to  time, 
until  fbe  6e)d  is  planied  out.  I  must  remark  here,  thai  thia 
od  is  most  wasteful  and  pernicious ;  as,  in  wet  weather, 

m  one^third  to  tvro-thirds  of  the  topa  so  planted  are 
rotted,  and  their  place  of  course  requires  to  be  ^'supplied;* 
which  entails  an  expenditure  of  both  labour  and  tops. 
It  is  only  in  tbe  very  driest  weather  that  such  a  mode  of 
lanting  can  suct^eed  properly  ;  but,  in  fact,  I  object  to  it  in 
for  1  have  always  found  that  tops  so  buriod  in  the 
Tth  (especially  in  htrong  clay  eoik)  coiJd  never  throw  out 
the  shuotfl  hhich  in  other  ca^eu  would  have  sprung  from  tb6 
"  rtfee"  of  the  lower  joints.  If  reference  bemnde  to  Figure  J, 
Plate  1,  it  will  be  seen  that  each  joint  lius  an  '^ft^e  "  or  bud, 
which,  under  ordinary  circumstances,  will  burst  forth  into  a 
plant;  hut  it  is  evident  that,  if  the  cane  top  be  thru&t  dowa 
into  a  heavy  soiJ,  and  has  a  mass  of  cold  wet  clay  pressing 
OD  it,  the  foncr  joints  eo  circumstHnpod,  instead  of  being  able 
to  produce  their  shoots,  ^vill  die  away ;  go  that,  at  tbe  beet, 
frhoota  can  only  be  expected  to  Bpring  from  the  upperjoinis: 
if,  indeed,  llie  plant  be  not  altogether  killed.  It  is  generally 
ntach  the  best  plan  to  leave  the  cane  tope  altogether  na- 
covered,  merely  placbig  them  regularly  along  the  rows, 
at  equal  dialanccs;  in  which  case  almoEt  every  ''  eye  "  shoots 
forth  vigorously- 

"When  the  youn^  plants  are  nbout  twelve  or  filleen  inchei 
hig1i>  a  light  moulding  cen^  with  great  |:roprlely,  be  given 

?m;  whereon  they  will  progress  rapidly,  and  throw  out 
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numerous  ofT-'slioots  from  their  dgwI^  formed  joints,  u 
fihovvn  in  Figure  2,  Piute  !•  iJy  ^L>ptiiig  ibis  syatcin  of 
plaDting',  a  saving  i&  c-ifi^utcU  of  fully  oue-lialf  the  namber 
of  "tops/'  bcaidea  the  economy  of  lubour  in  "supplying.'' 
TbiB  mctliod  la  peculiarly  a<Iapteti  to  the  Straits  Setlleoienu, 
where  showerti,  (utid  even  heavy  raine)  are  so  frei^uent  :  but 
It  ia  of  couree  evident,  that  whenever  a.  period  of  terj  dry 
we&ther  oc^cure,  cuiie  tjps  plaiiteil  dunuj^  it«  coutiiiuanopt 
nhould  ha  jirotected,  liy  having  a.  coverhig  of  earth  giTfin 
tlicmn  This  is,  however,  an  exception  to  that  which  I  con- 
sider should  be  a.  gtxi&v&\  nile  ;  and  no  planter  fihould  allow 
a  cane  top  to  he  covered  over,  unJesa  it  be  during  a  season 
of  very  dry  vreather.  Coupled  to  this,  however,  ia  a  oautioa 
which  I  have  found  to  be  hitrhly  necessary,  viz.  that  wheo 
the  young  plants  have  uttained  the  hdghi:  of  about  twelve 
iiLchea  ^owtli,  a  light  moulding  must  be  given  thetn,  other* 
wise  they  heconie  burnt,  und  are  eodijdetely  thrown  hack  : 
ind(*ed  bo  completely,  that  they  them^eUefl  uever  become 
other  than  puny  canes;  whereas,  those  tbat  arc  timeoualy 
mouUed,  contitme  growing,  bold  and  vigoroualy,  and  bo* 
eomc  iiiic,  lar^^e-sized  canee* 

Another  serloua  fault  in  the  Chineas  is  their  Bometim^ 
trashing;  canes  loo  high;  thus  depriving  the  cane  plant 
of  those  leaves  wlueh  are  (<ssEiitiil  to  the  perfection  of  thf 
jointd  to  vrhich  they  belong.  Tlte  planter  should  particu- 
larly iinj>ress  on  his  Cliinese  conlraclora  fie  very  great 
importance  of  sparing  those  leaves  which  are  still  green 
and  unfadedi  1  have  oflcn  seen  canes  bleeding,  aa  it  IJ 
termed,  profusely,  from  having  Iho  leuvca  of  their  upper, 
and  atdl  imporfecl  joinle,  forcibly  stripped  ott' ;  and  have 
remonstrated  with  the  Cbinese  for  so  doing :  but  the  only 
reason  they  could  give,  was,  that  it  saved  ihem  the  trouble 
of  returning  to  retrash  the  field,  within  a  given  time.  It 
certainly  is  true,  that  if  ihey  are  permitted  to  strip  off 
leaves,  which  if  left,  would  continue  to  sujipty  nutrmietit  to 
the  plant  for  some  two  or  three  weeks  longer,  lliey  thereby 
aaTG  themselves  the  trouble  of  returning  at  the  end  of  Ihtt 
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time  to  take  off  tbosc  Jcaves,  Iheti  dry;  but  the  auionat  of 

injury  done  to  the  canea  ie  very  fur  beyond  the  anioutit  of 
labour  BBved  :  it  ia,  tlierefore,  a  most  Lnjunous  economy. 

The  iiext  point  \o  which  I  would  call  the  attention  of  ttie 
plaot^B  ia  olfto  of  greut  iujpcrrlance  ;  aii<l  tbe  obfltiEacy  with 
which  the  practice  ia  peraiBted  in,  only  calls  for  the  more 
Vigorous  interposition  of  his  authority  among  Im  contrnctorv. 
Thifl  U  the  moat  pi^rnioious  custom  tho  Cliincse  huve  of  cut- 
ting tlunr  caooa  fully  twelve,  and  o^en  fit^on  incbce  undor 
grounJ;  which  they  effect  by  drgjjing  do^ru  into  the  high 
bunkfl  praised  to  support  the  cancsj  and  thiiA  exposing  a  con- 
siderable pai*t  of  tlie  lower  porliun  of  the  cane-stalky  whioh 
Laa  been  ?or  montht^  under  gi-ouud  aud  thrown  out  roolB. 
TLis  ihcy  do  that  tht^y  may  lo^te  nothing  available  Id  the 
c«De ;  and  tbe  same  reason  prompts  them  to  allow  as  little 
a«  they  possibly  can  of  the  cane,  in  cutting  oil'  tbe  ^^  plant 
topB:"  Uiua  we  see  eunea  aont  to  tbe  mJU  often  with  from 
twelve  to  ii^een  inches  of  the  lower  end,  worm  eaten  and 
quite  acid,  from  being  ao  long  underground ;  and  Jrom  four 
to  ten  inches  of  the  upper  end  qmte  wliite  aiid  soft,  from 
being  unripe.  Thla  lavt  mentioned  portion  should  have 
been  allowed  to  form  part  of  the  *'  cane-top  plant  i"  hut  the 
Chinese,  in  tliejr  greediness,  ttnit  the  top,  that  th^y  may 
^In  tL  little  more  joico  from  tbe  cane.  But  this  juice 
will  yield  no  ^u^ar ;  althougli  it  will  cause  ooneiderable 
injury  to  the  othei'  portions  of  the  juice,  give  an  iuimenae 
deal  of  trouble  in  the  boiling',  and  Anally  produce  a  quan- 
tity uf  rnoUsr^es  in  the  curing  houst?.  AIJ  thiii  injury, 
trouble,  aud  loss,  full  on  the  planter;  he  suffers  in  every 
way,  and,  aher  all,  has  to  pay  for  tho  undralncd  sugar 
made,  (as  it  comca  from  the  coolers)  molu^acs  and  all :  which 
W  precisely  the  object  held  in  view  by  the  wily  contractor. 
But  this  need  not  be;  every  planter  can  avoid  it,  if  he  will 
only  be  careful  to  ^pefil)  hU  objection  lo  it  in  hU  coutraet^ 
and  Fitipiilate  for  its  practice  being  abandoned,  rs'othing 
niore  timu  thin  is  necej44Hry> 

In  concluding  luy  remarks  on  f^ugar  cuItlvRtioB    in  t\ic 
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StraiU  Sctllemcnts,  I  must  once  more  impress  on  the 
planters  tbc  very  urgent  necessity  Lhey  fire  under  of  atleud- 
ing  to  the  several  cnattei^  I  bave  endeavoured  to  direct 
their  tttteniion  to.  They  ecrlainly  are  most  happily  situated^ 
in  regard  to  fertility  of  soil;  coruplele  water  eamage ; 
drainage;  the  supply  of  exf^dlent  fuel;  freedotti  from  im- 
port and  export  duties;  a  Jine,  eeasoDable,  and  healthy 
dimate  ;  and  lastly,  an  abundant  supply  of  the  clieafjesi  and 
best  labourers  in  the  world.  All  these  extraordinary  advan- 
tages they  decidedly  possess,  as  fvell  as  mauy  otbers;  but 
still  it  is  necessary  that  they  take  every  precaution  to  insure 
succeseful  cultivation  in  time  to  come.  Slare-g^o^v-n  sugar 
16  to  be  admitted  on  equal  terms  with  our  own,  into  tlie 
British  innrkeia ;  and  it  therefore  behoves  the  Straits' 
planter,  as  well  as  the  Weet  Indian,  to  correct  at  once  thosfl 
errors  now  existing,  and  steadily  pursue  that  course  whioii 
reason  points  oul.  He  has  it  in  bi»  power  to  effect  a  very 
great  ini  pro  vera  cut,  both  in  the  agricullural  and  luauufvc- 
turing  departmcnte  \  by  the  which,  he  can  produce  sngur  at 
one-half  the  price  it  now  costs  him.  The  former  I  bftvc 
painted  out  to  liim,  znd  in  a  Bucceediog  chapter  I  will  en- 
deavour to  make  it  eijually  clear  as  regards  tiie  latter.  Let 
the  Straits'  planter  take  irourage;  let  liini  be  true  to  hiins£ir, 
and  Uriu  in  lii;»  detcrnii nation  to  carry  ouL  the  recjuisiti:  im* 
provemcuts ;  and  I  do  not  imagine  he  has  any  cause  to  fenE 
even  the  entire  withdrawal  of  the  present  protective  doty. 

In  treating  of  the  cultivation  of  the  sugar  cane  in  Bcn^a)^ 
it  is  necessary  to  divide  tlie  subject  into  two  parts,  vii. :  that 
at  pursued  by  the  natives ;  Rnd  that  praeii^ed  by  the  £uro- 
peans,  who  have  established  estates  iu  that  country.  It 
must  b\so  be  borjie  in  mind,  that  the  country  ih  so  vaU,  and 
the  climate  in  many  parts  so  various,  that  diilerencea  h  111  be 
found  to  eaidt  iu  the  practice  of  the  natives,  and  the  quality 
of  the  canes  grown;  but  in  all  the  dislricU  ranging  from 
Allahabad  down  to  Calcuttaj  (including  Allahabnd,  Benares, 
Jaunpore,    A^imghur,    Ghaieepore,    OoruekporC|    Putnat 
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MoQ|;i:b7r,  finrd^an,  and  mony  othere)  the  remarks  llial  I 
am  al>f>ut  making,  ^?Ph''  '^  ^'c  reckon  only  100.000,000 
as  tbe  amount  of  our  Indian  population  [which  is  certainly 
much  onder  the  actual  number)  antl  even  eslimale  the  con- 
fluiiiption  of  sugar  at  nor  more  than  one  lb.  a  month  for 
eacli  persoa  on  an  average,  still  we  And  that  this  will  gWe 
the  enormoci!*  ouionnt  of  .'»3o,7l4  tons  of  sugar  per  annum; 
which  is  quite  iiidepeudent  of  the  immense  quantities  ex- 
porteti  to  Qcighbounn^  stales,  and  to  Earope. 

But  to  any  one  conTcraant  with  the  habits  and  customB  of 
the  natives  of  India,  it  will  be  at  once  evident  that  they  con- 
sume mnch  more  than  double  the  quantity  asHnmcd;  per- 
haps treble  r  not  all  in  the  form  of  supur,  but  as  su^ar, 
molasses,  and  sweetmeats ;  which,  however,  all  proceed  from 
the  fiumc  plants  and  serve  lo  »how  how  extensive  must  be 
the  i^ultivation  of  the  cane  in  India.  Of  this  vast  quantity, 
that  produi^'d  by  Suropejin  enterprise  in  an  utlerly  lusigni- 
fic&nt  portion*  in  coniiJariaon  ;  I  will  therefore  commence  by 
apeakin^  of  the  nalite  modes  of  cultivation* 

A  Ecw  natives  may  be  found  licrc  and  there,  who  have,  to 
please  an  European  neighbour,  cultivBtcd  a  few  roots,  or 
Cffen  small  patches  of  tlie  Olaheite,  and  other  superior 
descriptions  of  cane ;  but  with  these  very  rare  exceptions, 
the  various  kinds  of  country  canes  are  univerEally  cultivated. 
It  has  already  been  stated  at  pages  8,  &,  10,  that  the  natire 
or  pduutry  eanea  are  numerous  i[i  variety,  and  inferior  in 
tonality  ;  hut  those  common  about  Calcutta  are  infinitely 
superior  to  the  wretched  things,  called  canes,  whieh  are 
cultivated  in  Upper  Bengal.  These  latter  difi'er  also  from 
each  other;  and  this,  eoupled  with  the  difference  of  soil, 
mode  of  cultivation,  and  degree  of  attention  bestowed,  pro- 
duces a  striking  variatiou  in  the  quantity  of  raw  sugar  ob^ 
t^ned  per  acre.  Thus  I  have  known  the  range  to  extend 
from  eight  niaunds  (C40  Wis.)  to  thirty  mauiid?*  (2,400  lbs,) 
of  **  goor/  (raw  sugar  in  JLs  roughest  stale)  per  acre ;  and  I 
believe  tif^een  maunds  of  such  goor  to  he,  at  preseut^  a  very 
general  average  per  acre-    This  *'goor"  ia  generally  sold  in 
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tlie  n&tire  markets  up  the  country,  at  about  3t  to  3  ru 
&  miLuncl :  the  acre  yielding  at  this  rate,  say  4/.  10^. ;  «Ud 
will  be  seen  lo  give  but  a  si:flnty  return  for  the  labour,  timCt 
and  trouble  be«towcd  ou  its  oultiratiou  and  mauufaotarc* 
The  cultivation  of  tLe  cane  by  tbe  natire  U  ft  very  nimpfe 
affair,  yet  iL  eutalls  on  bim  a  conaidcrBble  deal  ot"  trouble  ;  u 
will  be  apparent  from  tJao  following  detail  of  ibe  prcwes*.  ■ 
February,  March,  and  April  arc  the  months  durin^f  whiolt 
the  native  usually  plants  bb  su^ar  cane.  The  land  ia  J)r*t 
prepared  by  ploughing  and  haiDghering,  until  Llie  ml  U 
quite  pulveriaed,  and  its  surface  very  evenly  emootbed  Offer, 
It  must  not,  however,  be  supposed  that  the  Instruimilit 
ilenignaled  "  a  plough,"  bears  the  slightest  similitude  to  oar 
English  implemeat  of  the  same  name ;  on  the  coDtmry,  it  u 
quite  diff't^reat :  however,  such  &s  it  is,  the  native  miina^fe* 
U>  scratch  b]9  land  with  it  to  bis  entire  satisfaction,  by 
making  nmnerous  journey ings,  hither  and  tbith^r,  over  hU 
taud>  Four  "  ohaesea  "  is  the  least  a  tield  can  be  reukonetl 
to  receive  before  the  haingher  is  put  lo  work:  tbua,  elo«e 
ploughing  from  east  towestT  from  one  end  of  the  field  to  the 
other,  is  termed  one  '*cbass;'*  from  north  to  soutli  iu  «8me 
majiuer,  another  *^  chass ;"  then  from  north-east  to  south* 
west  and  from  north-west  to  eooth-east  two  other  chusftee. 
The^e  make  up  the  four  ehiissea.  by  which  time  the  surface 
of  the  soil  19  tolerably  well  ><cratcLed;  the  hain^ber  is  tbea 
set  to  work,  and  scon  cruj^hea  all  sniaU  lumps  or  clods,  and  ■ 
reduces  the  surface  to  a  perfectly  Bmooth  state.  Sometimes 
the  aoil  being  rc^ry  hard,  tbeir  ploughs  will  not  enter  the 
ground;  then  the  chankol  (hoe)  ia  had  recourse  Co,  and  Xh^ 
land  b  dug  in  large  clumps;  some  time  after  whieb,  tho 
plough  is  used,  until  by  dint  of  constant  turning  about,  tbo 
clamps  or  clods  are  so  far  broken  up,  as  to  allow  of  tho 
haingher  being  employed  lo  advantage.  If  the  native  be  an 
industrious  vnan^  and  time  allows,  be  will  perhaps  turn  dd 
his  land  several  times  before  he  plants  it;  and  he  will  also 
treat  it  to  a  little  maunre  tn  the  f^hape  of  a  few  baskets  of 
QBLes  :  but  it  b  rery  aeldom  that  cow  dung  is  used,  in  con 
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fiequence  of  the  scarcity  of  wood  For  fceX ;  aa  a  aubetilute  for 
which  it  is  anivereul])'  used* 

The  land  ihen  being  prepared,  the  n&tifc  again  pot*  in 
hie  plough  to  open  emali  treocheB  for  the  reception  of  the 
cane  plauts. 

To  effeoi  this  more  saccc^fully,  he  ties  to  the  ploti^b  fioine 
bunches  of  grass  to  aot  as  a  kind  of  mould  board  ;  by  meand 
of  whicb  he  tnunages  to  open  a  furrow  euffidently  wide  to 
euii  his  wishes,  TLoee  furrow?  are  ploughed  quite  olose 
together  without  any  regard  to  regularity;  and  women  and 
children  (generally),  foHowing  the  plough,  drop  the  pieeea  of 
cjuie,  fts  they  go  along,  into  the  furrow.  The  haingber  is 
then  set  to  work  with  all  speed  (before  the  aun  can  dry  up 
the  little  tnoiitture  exposed  by  the  plough)^  and  in  a  few 
minuted  tlte  field  is  levelled  and  completely  auiijothed  over; 
so  that  not  a  Testige  of  the  cane,  planted,  can  be  seen,  A 
■hower  of  rain  presents  a  favourable  opportunily  for  plant- 
ing cane  in  February;  but  in  March,  April,  May,  and 
duriti^^  half  of  June,  not  a  drop  of  rain  can  be  expected: 
cane  therefore  planted  during  either  of  thc&e  montbM,  must 
be  irrigated  immediately ;  and  even  be  kept  alive  by  one, 
two,  or  more  subsequent  irrigadone,  until  the  rains  set  in 
about  the  middle  of  June. 

In  Upper|In(Jia,  "  the  bol  winds"  set  in  usually  In  March  or 
tbo  early  part  of  April, scorching  up  everything  until  ihecom- 
mcncemcnLoftbe  rains;  hence  all  canes  planted  from  January 
to  June,  niustbe  irrigated  at^veral  times.  April  is  au  excellent 
month  for  planting,  and  is  much  liked  by  the  natives,  aa  it 
carea  them  the  labour  of  two  irrigations  and  several  hoeiDgfi. 

Cane  planted  in  this  month  may  pretty  generally  be 
catimated  to  cost  as  follows,  per  pucka  beegah  : — • 

Preparing  tnd  pUndng, . . . . . .  - npca  4 

Three  irrigmtlaju  al  1)  rvpen,  ,.,■■*•..... „  4| 

Tattve  bcwmgfl  ai  iJx  JuiimA  wch, „  4£ 

B«at  p&i  aniLDm, ,*-'.•■••■•■•«■■■>>>■■««■<'-■-  ■(  ' 

Touil  rapan^. -,>-.,.  ..,.,.*,•< 17 

■  OaapockttMcgtb,  l*itio«ttwo-(Unl*of  »£D|Uab  Btro* 
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This  expenditure  servea  to  brin^^  the  f^one  to  maturitir; 
which  will  be  in  the  November  or  December  following, 
or  se^en  or  eight  monthe, 

doniatimes,  however,  the  rental  of  Lhe  lAnd  is  very  much 
higher,  iar  instance,  Trom  iive  to  t^ti  rupees  instead  of  four* 
The  ahoTG  is,  however,  a  Tery  fair  general  estimate;  al- 
though it  must  not  be  supposed  that  the  poor  native  reolljr 
expends  one  farthing  in  actual  coin^  If  he  can  help  it. 

It  must   be  taken  &a   the  value  of  the   labour  that  be 
bestows  on  it,  to  >vhich  may  be  added  many  htUc   items, 
OS  will  be  seen.     If  he  be  so  poor  as  to  have  no  oxen  of 
bis  owo^  then  he  obtains  the  use  of  a  pair,  for  the  different 
opers-tious  required,  Qud  pays  ihf^ir  owner  perhaps  in  ^ain 
or  labour,  or-  perhaps  by  ullotting   him   e.  portion   of  the 
frrop     when     man  u  facta  red.       To    assist    him    in    hoetu^, 
watering*,   and  Avatciiiug^  hia  Held,  he  employs  his  wife  and 
family^  or  associates  hiuisclf  with  sume  neighbour,  to  wlioiOr 
in  requital,  he  probably   allon-a   a   share  in  the  proilut^e: 
in  which   manner,  when   his  crop   U   manufactured,  veij 
Little  comes   to  him  as  his  own  ahare,  the  poor  crc&tnre 
bein^  content  if  the  cultivation  has  atiorded  him  employ^ 
ment  for  a  portion  of  hie  time.    The  other  portions  of  hi^ 
lime  he  maoagoa  to  fill  up  by  pursuing  variooa  omplovmenla,  ■ 
lhe  nature  of  which  very    much  depend  oti  tlic  particular 
^■flste  he  may  belong  lo.      Tbiis  we  find  natives  cultivating' 
their  fields,   and  a  few  days  after  Co'^en  the  next  day)  w»  ■ 
see  thein  busily  engagped  in  some  Iradc  or  other,  or  oarrviug*^ 
a  palanquin,  iishiiig,  or  some  other  occuputjon,  wliieh  bringV' 
them  in  a  few   pence ;    and  that   alone  enables  them 
bear   up  against  oppressive  rents,  grinding'  usurers,    lo 
raarUcta,  and  other  ills  which  very  numeroiiily  beset  them 
The  very  inferior  descriptions  of  cane  usually  planted  b 
them,  toffelher  with  their  primitive  and  very  dirty  mod 
of  manufacture,  renders  the  cultivation  of  the  augar-OBn^ 
far  from  lucrative;  and  the  chance  of  inducing  them  to 
adopt  a  better  description  is,  I  fe^T,  almost  hoj^eless, 

India  hue  many  enemies  to  the  cane  plant  wliicb  are  an- 
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known  d«ewliere;  as  wiiite-nnts,  jaoka!«,  wild  pig^,  wild  ele- 
phanti),  and  bat  winds,  all  nliicL  are  very  serious  obstacles 
to  its  frcilture;  to  wliich  we  may  atld,  an  Itent  of  expense 
bigbJj'  important,  Tiz.,  tbe  higb  rate  cbarged  for  conveying 
produce  from  ibc  upper  districls,  by  boat,  to  Calcutta. 

1  cannot  understand  how  the  natives  of  India  can  pro' 
Juce  eu^ar  cheaper  than  they  do  at  present^  ao  long  as 
tbcr  p*^rfiisl  in  plantings  the  comnion  native  cane,  and  mana- 
faetunnc;  it  in  the  manner  they  do. 

Bat  were  it  possible  to  inlrodncc  a  feeling  of  competition 
and  g<>nuino  enterprise  amongst  the  native  cultivators,  and 
tberebjr  get  ibetn  to  adopt  a  more  grateful  variety  of  cane, 
and  a  cleaner  nrd  more  tbriflv  mode  of  mann&cture,  no 
doubt  can  ejiUt  as  lo  tlic  extremely  cheap  price  Hi  wliich 

K^arofgood  quality  could  be  produced  in  India. 
But  another  very  serious  difficulty  is  lo  be  found  in  the 
HfKDg  cliaractcr  of  the  Zemindars,  or  native  landholders, 
V  the    Mahfijiing   or    native  merchants  ;   the  former   of 
vhora  would  immediately  raiEC    rents   to   the  very  highest 
^Mjtch   the   proverbial   pEiliencc  of  their  tenants  would  allow 
^^fr   and   the   latter  would  still   continue  io  practice  their 
cruet  extortionp,  whereby  the  nnfortunate  native  cultivators 
'      are  reduced  lo  the  merest  pittance  for  the  support  of  tliem^ 
I      selvee  and  familieSp     In   fact,  the  majority  of  ryutfi  (native 
I      cultivators)   arc    at    this    moment   ouly   the   slaves    of  the 
Zemindars  and  the  Mahajuns^  who  fatten  on  their  labour, 
and  beep  them  hopelessly  cnthmllcd. 

The  cultivation  of  the   cane  in  India  by  Earopeana   ia   an 

iniporlant  subject,  in  conse<[uenee  of  the  immense  extension 

to  which  it  is  capable;  and  tho  very  ill  Buceess  which  has 

I      hitherto  attended  most  of  the  attempts  that  have  been  made. 

^^ft  The  districts  where  European   mannfaetories   have   been 

^TBtublished  are  Tirhoot*  Goruckpore,  Jannpore,  &c,;  but  the 

I       former  may  be  considered  the  ^reat  focus  of  enterprise  in 

thie  respect:  I  wish  I  could  say  (hat  success  had  characterised 

its  progress ;  but  very  recent  accounts  declare  otherwise* 

The  chief  cau5eJ3  militating  against  this  cultivation  in  indJA 
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are:  flret,  the  land  usuaUj  selected  being  uasuit&ble;  Moond, 
the  extraordin^y  ravages  committed  by  insects  and  wild 
animnls;  third,  the  want  of  a  proper  system  of  manuring 
and  irrigation  :  fourth,  the  cane  generally  cultivated  beiag 
the  common  native,  iastead  of  the  more  choice  deecripti«nB; 
and.  lastly^  the  peculiar  habits  and  pTejudices  of  the  native 
Uboupers.  By  piperience  I  well  know  how  eitreraely 
destructive  the  white  onl  is :  indeed  few  can  imagine  the 
fearful  ravages  they  commit.  To  guard  against  then!,  1 
bare  alwaya  recommended  the  cultivatJon  of  those  lands 
which,  from  lyicg  low,  are  subject  to  be  inundated  everj 
year  by  the  overflowing  of  the  various  rivers ;  but  it  must  be 
utideratood  that  theEs  lauda  are  to  be  selected,  a  tittle  re- 
mored  from  the  banis  of  the  rivers,*  and  a  good  bund  wall 
(of  aboQt  six  feet  high  and  six  feet  hroad)  constructed  so  as 
to  enclOBO  theui,  and  entirely  keep  out  tho  water  cauaed  by 
the  inuudations.  It  is  well  known  that  there  is  an  immense 
ftbundnnee  of  Bu<rh  land  in  every  district,  arid  also  llmi  the 
natives  are  very  often  in  the  habit  of  constructing  such 
bunds  around  their  gardens  and  mango  topes* 

The  cost  of  such  a  hund  wall,  properly  made  and  covered, 
woald  be  about  1,000  rupees  a  mile,  or  4,000  rupees  for  four 
miles ;  which  would  serve  to  enclose  6i0  acres  of  land,  and 
render  it  eligible  for  cane  cultivation.  These  low  lying 
Irinds,  being  liable  to  hs  inundated  by  water  npreadinp  ever 
the  country  from  the  overBow  of  the  rivers^  are  for  the  moat 
part  entirely  free  from  vrhite  ants;  which  could  not  oxist 
where  water  would  be  liable  to  swamp  their  underground 
renideneea;  they  therefore  infeet  the  higher  land^,  where 
they  are  not  subject  to  thijf  viNitatiou. 

It  also  happens  that  tlie  low  lauds  are  generally  of  a  more 
fertile  deecription  than  the  higher,  and  much  mora  retentive 
ormoiatura;  which  are  ^reat  recommendatJonB. 

*  In  talJu  Lhc  rlvi^n  a?orflovr  thdr  baDlu,  nad  ihi^  waicr  giadatUf  iprndt 
liadf  orci  tbe  cDunLrT  for  nJlcs  and  ihvK  fciuzluls  until  tbc  lirer  Mh  agalo. 
It  «preit(1*i  4a  ^duAlIy  thtt  the  bund  waUs  ore  In  ua  diugvr  of  bdog 
wrmji  not  In  IbB  ItBH, 
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The  seGiiring  of  mah  land  by  the  constmation  of  bunds, 
IB  iti  t]ie  power  of  &ny  pl&oter  metliuting  sugar  o|ieratioQ« 
\n  India;  and  it  offers  hioi  a  meaiu  of  eacaping  the  ravages 
of  the  whit£  ant,  which  j»  the  moat  important  coemj  to  the 
Otftheite  caDe  in  iodia  that  I  knovr  of.  Elephants  also 
would  very  rarely  attempt  to  pass  the  bii&d  wall,  especially 
if  a  small  etcphant  ditch  were  dti^  round  the  wall ;  which 
would  be  ao  exp^aae,  m  the  earth  vould  serve  to  construct 
the  bood. 

In  rogard  to  the  ettabLiflhnient  of  a  proper  syttem  of 
manuriniEr  wi<*  irrigation,  nothing  can  be  more  neee^skrft 
and  DoihJDg  more  easy.  Eai^t  India  planters  have  by  thtt 
lime,  I  iTTiBgine,  diAeovered  that  the  soil  of  Bengal  is  not  so 
Artite  as  to  yield  large  rrops  of  cane,  without  man  are ;  and  if 
they  hare  fortunately  got  over  the  old  idea,  nothing  caa  re- 
in to  prCYcni  their  adopting  a  rational  system  of  man  tiring. 
1  need  not  say,  that  altliough  the  rativc  mode  of  irrigating 
land  b  in  one  sense  cheap,  yet,  plaeed  in  comperison  with 
what  European  machinery  can  etfect.  we  mtiAt  pronounce  it 
t«dioQ9  and  eacpennive.  However,  these  eobjecta  will  be 
more  fiilly  diBcosBed  when  we  come  to  treat  on  manures  and 
irrigatioD. 

Amoogif  the  different  varietlefl  of  eane  enumerated  in  tbe 
foregoing  jmn  of  this  work,  the  planter  can  have  no  diffi- 
culty in  seleeting  those  wliich  are  moat  desirable  for  cultiva- 
tion ifi  India;  and  the  Comp!Lny*s  Botanic  Garden  atCalcutra 
containing  most  of  them,  affords  a  ready  meaiiei  of  obtain- 
ing ft  ftnpply*  TbeOcabeite  and  8alangore  varictiee,  as  also 
the  Chiocse,  appear  to  be  the  best  for  the  Bengal  planter ;  and 
it  is  only  ncceaaary  that  he  use  proper  precautions,  to  secure 
to  himself  the  largo  returns  yielded  by  these  ehoiee  eanes. 

The  habits  and  prejndtees  of  thi?  natives,  the  planter 
mnst  study  and  endeavour  to  soften  down,  if  he  would 
sace«ed  with  ihem-  I  well  know  the  diffieuhies  they 
oppvise  to  him  at  every  stpp  :  but  I  also  know  that  by  adroit 
management  tbey  can  be  made  to  do  many  thiLgs,  which 
At  first  sight  seem   impossible.     1  think  it  would  be  well 
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to  EltcDulate  tliem  to  exertion,  by  allowing  them  to  per- 
lioipate  in  the  proceeds  of  cultivation,  instead  of  roatrieting 
tbem  to  mere  wages  at  the  lowest  rale,  at  which  they 
can  poflflibly  afford  to  cultivate. 

This  giibjeet  leads  me  to  iiotiee  the  u^nal  applieation  of 
lalour  aspracfised  on  su^ar  estates  in  Drngal«  and  Uu^  com- 
parative advantages  of  "  Eyotlec"  and  '*Neez"  cultiTation, 
By  "Hjoltee"or  "Asaame^war '  cultivation*  is  understood 
that  cultivation  by  contract^  with  the  Asaaiuc<}^  or  Hyots, 
^bicL  ie  common  on  indigo  factories  and  su^r  estates.  Some- 
times the  Jaad  may  beJong  to  the  Ryot  biaiself,  or  it  may 
happen  that  he  haa  it  provided  for  him  by  bb  European  em- 
ployer; in  either  cjtse,  however,  the  planter  advances  the 
Byol  a  s\im  sufficient  to  purchase  cane-cullirgs  for  planting, 
and  from  lime  To  time  supplies  him  with  a  few  rupees  as 
maintenance^  uiilil  the  crop  h  fit  to  cut,  Tliese  agreemenla 
are  very  various  indeed:  une  of  a  peculiar  character  I  Trill 
mention,  vii ,  that  which  fiies  a  price  ou  Lbe  canea  by  arbi- 
tration. For  instance,  when  the  canes  are  ripe,  the  Ryot 
comes  forward  and  states  the  fact,  whereon  the  planter  names 
two  EiativcB  on  his  part*  who  meet  other  two  on  behalf 
of  the  Ryot,  and  together  thoy  inspect  the  field  of  cane,  and 
adjudge  its  value  per  becgah. 

That  being  thua  arrived  at,  the  planter  sends  men  to 
cut  lbe  canes,  and  earts  to  convey  them  to  the  mill,  paying 
the  Hyot  according  to  the  price  adjudged,  s.fter  dedactiDg 
the  advance-!  luade  to  hiuj.  This  ptfm  li^s  some  strong 
reaaons  to  rixiomuicnd  it,  uUhuugh  I  have  known  it  to 
piees]  hardly  on  the  poor  cultivator,  at  times.  Another, 
amongst  the  many,  is  to  as;ree  with  the  Ryot  to  plough, 
plant,  irrigate,  ckan.  and  otherwise  attend  to  a  Held,  until 
the  canea  are  ripe,  at  a  set  sum  per  heegah.  In  this  case, 
it  is  accessary  to  stipulate  for  a  given  number  of  ploughing?, 
hoeing 6,  irrigations,  tra^hings,  &q,  &c,  according  to  eircum- 
stanees,  allowing  a  fair  remuneration  for  those  operations- 

Bul  1  think  it  would  be  far  preferable  to  allow  the  Ryot 
a  certain  sum  per  beegah  (to  he  determined  by  valuation 
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if  a)n»i(]prpil  ndvisableX  and  a  pi^r  centage  on  every  Tnaand 
of  AOg&r  produced  over  and  above  the  valuHtion  fixed  o&; 
or  la  paj  him  according  to  the  number  of  muundfi  altogether 
produced  b^  his  lanii.  In  the  same  inanner  that  the  Chmese 
are  paid  in  the  Simita  Setilemenls.  This  point  being  once 
fairly  understood  by  the  r-you,  nrd  confidence  estaLJished,  it 
remains  for  the  planter  to  ride,  every  now  and  tbep,  over  hia 
cnllTvarion,  in  order  to  injure  atlention,  and  delect  any 
att/'mpts  ut  shirking  on  the  part  of  the  Asaame^s  or  ryots* 

I  am  iDclined  to  accord  especial  favour  to  ryottee  cuU 
tivatiOD,  as  it  eavefi  an  tn£niiy  of  trouble^  is  not  so  ei- 
pcnsive  as  "  neei"  coltivfllion,  ia  more  sure  and  much 
better  guarded. 

Besides  which,  I  am  convinced,  that  in  all  cases,  ryota 
eftji,  by  a  Uttte  dexterous  management,  be  brought  to  use 
any  improved  plough*  <provided  jt  ta  like  their  old  im- 
plement, and  docs  not  strain  their  cattle)^  and  plant  any 
descripttoQ  of  grain  provided  for  them.  As  to  planting 
tli6  cane  in  lines  at  reguW  distances  apart,  and  tra8hing 
the  same  when  required,  they  would  not  for  a  moment 
(^ect  to  it. 

The  "  ryottee"  fiystem  alao  causes  a  great  saving  in 
the  namber  of  cattle  ntid  carts,  otherwise  requisite  on  an 
estate,  as  the  ryots  use  their  own  bullocks  in  ploughing 
and  irrigating,  and  are  always  willing  to  cart  home  the 
canes,  at  a  fair  rate  per  beegah,  A  whole  tribe  of  lallahs, 
korindnhs,  p«ons,  chokedars,  &c.  are  ahso  got  rid  of,  and 
altogether  the  husiness  of  the  estate  proceeds  in  the  most 
qui^t  and  satisfactory  manner. 

That  cultivation,  which  in  India  ie  termed  *'Neex"  rig* 
uiii«a  that  which  is  carried  on  by  hired  labourers,  under 
the  immediate  direction  of  the  planter  himself  and  his 
superintendents. 

To  pursue  this  system,  the  planter  must  keep  up  a  nam- 

*  J  ncv^r  Foutil  g«t  tJi«  uUirei  to  cue  tfacJr  Own  biiU»ki  In  iht  Impaired 
ADacriraii  pbi^h,  na  ihty  »id  thkt  H  alrfticcd  tlwni  i  vhleh,  honeTaT,iru  only 
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hex  of  cftttle,  and  superiitten dents  of  all  grftdeti;  he  must 
Usue  all  orders  himself,  and  look  sharply  after  his  people, 
to  see  that  they  are  execuled  ;  and  he  must  endeavour  to  _ 
obtam  Iroia  bis  l&bourers  aouieth!ii^  like  a  return  for  the  I 
wBgeB  he  pays  them.  It  has  numeruLis  anxieties,  v^xaiionA,  ' 
and  expenses  attecdant  on  it,  from  which  the  ryottec  ttyatem 
(ft  in  B  great  degree  free.  It  liaa^  however,  some  iaiportant 
points  which  aoiuetimea  inRueoce  planters  in  following-  it  in  fl 
preference  to  the  ryoltee.  These  consiat  chicHy  in  hein^  ^ 
able  to  introduce  any  improvements  the  planter  may  desire 
on  hia  estate,  without  heiopr  opposed  by  native  prcjudioeft; 
and  thus  being  able  to  pursue  atiy  pardeujar  mode  of  cahi< 
vatioo  he  may  wish.  In  cases  where  the  natives  will  not 
enter  into  reasonable  contracts,  of  coarse  tlie  planter  has  no 
alternative  but  to  pursue  a  neez  cultiTatJcn.  When,  froiti 
whatever  cause,  this  system  is  in  practice*  the  native  labour* 
era  present  themseWea  at  daylight  for  employment  ;  then 
the  lallah  (native  writer)  takes  down  their  names,  aud  ths 
various  peonB  or  pendaha  select  their  men  and  march  them 
off  to  work,  Tims  the  peou,  who  overlooks  the  ploughmen^ 
picks  out  hi:^  men  directly  tbcir  names  arc  written  down, 
and  takes  tbem  away  to  the  cattle  pen,  where  they  catch 
their  cattle,  take  up  their  plouf^hs  and  away  to  the  field. 
As  long  as  they  are  at  work,  the  peon  stays  with  them,  aadift 
answerable  lo  his  master  for  its  proper  performance ;  and  in 
the  evening  he  sees  that  the  ploughs  are  all  placed  in  saTetjr, 
and  the  CAttle  delivered  over  to  the  proper  herdsman. 

in  the  same  manner,  the  other  peons  select  a^id  accom- 
pany  their  men  to  the  particular  work  to  which  they  hsv^ 
been  ordered;  for  the  proper  performance  of  which  they  are 
held  responsible.  The  lallfLh  aUo  visits  them  twico  a  day  to 
sea  that  they  are  all  correetly  d^vm  in  hie  list:  aad  the 
planter  himself  or  his  assistant,  likewise  counti^  eacli  c;nng 
over,  when  he  viaris  them,  so  as  to  hold  the  lallali  and  |ioon  in 
check.  In  dividingthe  different  labourers  into  gangs,  respect 
is  always  had  to  the  caste  l;o  which  they  severally  belong, 
BO  that  no  violence  is  offered  to  their  relij^ions  prejudit^es. 
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With  theftB  few  rem&rkfl  on  r^otl<^  and  ueez  cultiTitioii,  I 
ill  now  proceei]  to  tbe  details  of  cultivation  as  recoiu- 
lended  lo  the  Beng;a]  plaDter. 

The  kud  from  which  a  planter  can  thooae  i»  of  iwa 
iinds;  that  obtained  by  grant  from  the  Eaat  India  Com- 
paj  \  or  that  obtained  from  the  zcmiadaFs.  In  tbc  former 
|md  the  planter  can  cut  and  carve  as  he  likes,  ic  being:  hia 
[WD  land ;  but  in  the  generality  of  case^,  eueb  land  is 
tiostly  in  jnngle,  requiring  to  he  cut  and  Bttimped  liefore 

ploagb  can  work,  or  a  cane  be  planted.  In  the  latter, 
lovfiver,  the  landa  are  "  vilJage  landfl/'  whieb^  in  all  pro- 
kbility*  hare  be^n  in  euhivtilion  for  centuries. 

To  arrange  with  the  natives,  however,  for  the  rental  of 
haae  ]and£,  is  no  easy  matter ;  althoue;h  a  becoming  dauceur 
o  the  chief  lemindar,  very  generally  accomplishes  the  mat- 
Br.  This  difficult  point  being  once  arranged,  everything 
hat  follows  IS  comparatively  simple,  as  the  lands  are  qnile 
lean  and  fit  for  immediate  prejjaralioD,  One  great  fault  of 
cmindarec  land  for  Otabeite  cane  cultivation,  U  the  great 
ieee«s]ty  thero  exisia  Ibr  nianoriti^  it ;  and  the  difficulty  of 
tracatiQ^  Buffieient  manure  to  supply  a  large  quantity  of 
and  at  once.  Under  sucb  cipcumstanees,  no  better  means 
An  be  adopted  than  j»loughing  np  the  soil  thoroughly,  to  a 
Dnarderiible  depth  ;  thereby  bringing  lo  ihe  surface  some  of 
be  inbaoil :  wbieb  is  a  performance  that  cerlainly  cannot 
le  expected  from  the  native  plon^b.  To  effect  thie,  the 
[qbII  wooden  plough  sho^n  in  Plate  111.  Figure  K  may  be 
t§ed  to  great  advantage.*  I  have  before  alluded  to  this 
[aefnl  little  implement  at  pa^t'  Co,  and  it  now  becomes 
leceasary  to  gfvc  some  further  acoouni  of  it. 

In  1841.  "The  Agri- Horticultural  Society  of  India"  pre- 
etttod  me  with  a  Bmall  wooden  plough,  which  tbey  deno- 
an  American  cotton  plough/'  and  1  speedily  pot 


gutfid 


FIfureS  (ume  plntel  I*  arioahlo  hinklnj^  ploii^  Ttry  cicriK'Dl  for  iTCneh- 
agl  wim  vudft  to  foUi>v  No«  l.  ki  ibrtMs  up  ih«  eirtli  on  buOk  vdi«  viiry 
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it  to  work  (!n  one  oftTie  upper  districts  of  India)  in  order  ta' 
test  its  suilableness  for  Bugar-cane  caltnre. 

As  I  did  not  find  it  work  bo  well  as  I  desired,  1  altered  ii 
by  degrees^  until  I  brought  it  to  its  present  state ;  when  I 
gave  it  the  name  of  ''the  improved  American  plougb.*" 
I  not  only  worked  with  it  mysdff  but  abo  supplied  it  to 
many  nf  my  planler  friends  who  applied  to  me  for  it;  •nd. 
indeed,  I  may  sny^  that  it  is  now  very  generally  knoirti 
tliroughont  Fudia-  I  have  ploughed  and  trenched  with  il 
some  tb fee  or  four  hundred  acres  of  land  for  su^arcAiic; 
I  can  therefore  safely  recommend  it  for  its  HimpUcity,  effi- 
ciency, and  practical  ntilily.  It  requires  only  one  man  and 
a  boy  and  two  cattle  to  work  it ;  as  the  soil  le  bo  Light  and  v> 
eaaiJy  worked*  The  mnn  puts  it  on  his  shoulder  and  walks 
off  to  the  field  wUli  it,  the  boy  following  with  the  cattle; 
and  tbey  work  from  half-past  five  \o  liaH-past  nine  o'clock, 
A.M. ;  and  agaiu  from  three  to  six  o'eloek,  p.u.  During  the 
mid-day  interval  of  five  hours  and  a  lalf  rest,  tlie  cattle  get 
each  one  seer  of  gram  and  a  naud  of  boosah  ;•  then  are 
allowed  to  graze  for  a  couple  of  hours,  so  that  in  the  aUcr^ 
noon  they  go  to  their  work  quite  freah.  The  cattle  1  used 
in  India  were  of  two  kinds,  vh.,  iho  Tirboot,  bornleset  lop- 
eared  breed  ;  and  the  common  country  bullock,  with  honu; 
both  kinda  costing  about  siifteen  rupees  {\L  \2i.)  a  head.  1 
found  by  allowing  them  each  one  seer  (2  lbs,)  of  gram  (a  kind 
of  pea)  a  day,  together  with  as  much  boosah  aa  they  could 
eat,  and  giving  them  a  coujdc  of  hours  grazing  in  the  day, 
and  good  dry  stabling*  at  night,  that  ihey  would  close  plough 
one  beegahf  a  day,  or  trench  for  canes  (at  four  feet  apart) 
two  becgahs  in  the  same  time.  This  work  they  would  i*er- 
forni  eontinuouely  without  showing  uny  symptom  of  fatigue; 
on  the  contrary,  they  improved  exceedingly  in  condition  uidl 
strength.  1  aliowed  my  land  two  chasses  and  one  thorough  ' 
hainghering  before  it  was  ploughed  into  treacbe^  for  tbe  re^ 
eeption  of  eane  plants. 

The  time  occupied   in  these  three  operations,  was  three 

*  Cfaa£  1  A  bMffiJt,  tvo-tliirdi  of  an  icrc 
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dayfi  and  a  half  to  two  bec^ahs,  at  &  coet  of  &bout  one  rupee 

per  beegdh,  at  the  following  rate : — vv^gea  of  ploughman 
nnd  boy  logetlier,  three  aoims  tabout  4j<f.)*  a  day;  graiUr 
two  annas  {Zd,)  a  day ;  allow  for  bullocks,  four  annas  a  day ; 
m  all,  nine  anna^  (la.  1  Jd.)  a  day. 

Tilt  West  India  planter  will  be  greatly  astonished  to  learn 
that  In  Ben^l,  land  car  be  ploughed  twice,  well  pulvemed, 
ftod  neatly  trenched  for  cane,  at  about  two  shillings  and 
sevcnpence  per  acre ;  yet  bo  it  is,  and  a  iurtlier  statement 
may  not  be  unacceptable,  in  regard  to  the  coat  of  the  plough 
aiad  cattle.  The  former  c&u  be  utadc  on  the  property  at  an 
expense  of  not  more  than  five  rupees  eitcbi  iron  work  in- 
cluded ;  aud  very  excelUnt  young  cattle  can  be  procured 
in  any  number^  admimbly  adapted  to  this  work,  at  from  ten 
to  t-irenty  rupees  each  ;  niakii^g  the  whole  uut-turn  to  nost 
about  thirty- fiv«>  ra[)ees  (2L  \0s)^  No  one,  whetlier  Knra' 
peau  or  nalive,  who  has  seen  the  work  performed  by  thia 
|jloQgbt  wiJl  for  an  instant  hesitate  in  saying  that  one 
"chass"  with  it,  is  more  than  equal  to  twenty  ''chasaee" 
with  the  common  native  implement :  such  then  is  **  the  im* 
proTcd  American  plough," 

With  the  common  native  plough,  the  planter  can  bavo 
four  diasses  lo  the  b0e;i;ah  for  one  rupee  by  contract  work  ; 
In  whioh  ca^e,  tbe  ploughman  tinda  his  own  plough  and 
Ijulloeks:  but  the  ear^leas  manner  in  which  U  is  execnted, 
^<!Oinbined  with  the  mere  scratching  whieh  the  land  can  at 
lieAt  uhtaiii  by  it,  renders  it  a  very  undesirable  and  un- 
siutablt!  implement  fur  caue  eallivadoti.  1  would  vtislt  to 
impress  on  the  Bengal  sugar  planter  the  strong  necessity 
there  exists  for  a  thorough  turning'  up  of  the  soil ;  whlcli 
certainly  cannot  be  ctTected  by  the  native  plough,  I  wguld 
urge  on  him  the  beneficijil  results  always  attendant  on  deep 
ploughing  in  India ;  and  the  expediency  of  bringing  to  the 
aurface  a  goodly  portion  of  the  sub-soil.  The  small  plough 
now  undi?r  notice  will  accomplish  this,  and  at  the  same  lime 
bjr  no  means  strain  or  injure  the  cattle:  a  little  patience 

'  Bfickooing  tlw  rufCD  at  two  aliJUJaf»  ilctlMg. 
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only  is  neccsfiary,  until  both  ploughmen  and  CAttle  beoome 
accustomed  lo  tbe  work.  whe:i  cverytbing  will  go  on 
EmoothLy-  I  uaed  only  two  cattle  myself  in  sueb  ploagbi;. 
but  if  three  or  even  four  are  deemed  advisEible,  it  will 
make  but  little  dlfTerence  In  tbe  cost-  , 

Nor  bad  I  the  amallest  difficulty  in  getting  the  nativea  ta 
n&e  It  for  me ;  on  tbe  contrary,  becauae  1  raised  their  wag 
one  jML-e  a  day,  1   liad   the  corr<tant  serTicew   oF  my   estab 
liahed  pluugbmen ;  iu  fact  oue  of  tli<;m  waa  a  mere  boy,  who, 
howerer,  performed  hia  work  as  well  lb  the  others. 

it  uiay,  and  of^cn  does,  liappt-n  thut  tbe  planter  10  to  enter 
into  poasesHion  of  lands  immediately  after  the  rubbee  crop     1 
(wheQt,  barley,  &c.)  is  reaped,  which  is  gcnorally  id  the  eorly  ■ 
part  of  Harab  ;  so  that  if  he  intends  planting  in  April,  be     1 
baa  only  one  month  to   prepare  them  in,  which  will  allow 
of  no  manuritig.     This,  however,  is  of  no  great  moment, 
as  the  commeacement  of  tbe  rains  is  the  ^gnal  for  that 
opera  do  D. 

Advantage  U  rery  frequently  taken  (in  Qoruckpore  and 
Qbazeepure)  of  the  moonlight  nights  for  ploughmg,  if  the 
hot  wtnde  are  yerj  severe  during  the  period  of  planting; 
and,  indeed,  I  consider  it  a  rery  exccllcnl  phin  whcrerer  it 
can  be  adopted,  as  the  land  19  not  so  much  burnt  up  as  it 
would  bo  were  the  work  to  jtrocecd  in  tbe  day-time. 

If  the  planter  can  obtain  his  Uod  from  tbe  ryots,  imms' 
diately  af^er  tbe  paddy  (rice)  crop  is  harvested,  be  then  hu 
ample  time  to  pJongU  it  up  thoroughly,  manure  it,  and  in 
every  way  prepare  it  for  planting  In  February,  MjLrcU,  and 
April ;  which  cmp  would  he  fit  for  cutting  in  tbe  following 
November  and  Deeeniher. 

Provided  &mpie  means  are  al  hand  to  irrigate  the  caiie^ 
when  tiiey  are  planted,  and  at  periods  subHequently,  1  con- 
sider the  montb  of  April  the  moat  favourable  in  tbe  year  for 
planting.  Wo  may  reckon  on  one  irrigation  at  the  time  of 
planting,  two  at  aJ^er  periods,fiix  boeing9,and  six  thrashing, 
during  the  ecven  or  eight  months  tliey  are  growing,  Planted 
in  February  or  Marcbf  of  course  they  require  a  great  nuui- 
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ber  of  irri^lions  vnd  boeings^  not  to  mentioti  tbe  longer 
ftxpoflure  to  the  itl&cks  of  white  aiitn  And  wild  animftls,  and 
tb«  fD&inteQftnt^e  of  watchmen  dunng  that  time*  In  short, 
ih«  expeDBe  and  riak  of  ten,  eWen,  or  twelre  months,  are 
redocod  to  scyen  and  eight  months;  which  U  very  im- 
|>ort4nt. 

The  months  of  September,  October,  and  Tfloffombcrt  have 
alto  their  adv&nia^e  ;  which^  Lowevef,  ooneist  chiefiy  in 
their  canea  being  *ine  tall  vigorous  plants  by  the  time  the 
hot  weather  iets  in;  but  they  still  require  the  assistance  of 
irrigation  1o  help  them  over  the  hot  nionth*^,  und  are  gene- 
rally  much  c^ot  up  by  white  ants  and  other  enemies  :  hence 
I  prefer  the  spring  mouths.  But  a  planter  is  very  ollen 
oblig^ed  to  plant  when  he  wculd  much  rather  noL  do  bo. 
liowcver,  1  think,  with  a  good  iirigfaticg  machine,  and 
nnder  other  favourable  circumstances,  he  need  not  allow 
himself  lo  be  so  coerced  to  any  great  degree  i  as  he  certainly 
could  have  no  great  difficulty  iu  setting  to  work  at  onoe, 
one  or  even  two  doien  tJUch  ploup^ha  tm  have  been  deseribed. 
This  number  would  prepare  and  plant  out  a  Inrge  qitanlity 
of  land  liuring  thirty  dayti,  or  whau^ver  other  short  period 
l1i(4  circumstant^efl  of  the  cAHe  mt^hl  liniiL  him  to.  Tlie  real 
diAicGiiy  woiihl  tbeu  be,  lo  ohuin  sufiirient  cane  lops  and 
cane  cutting*  to  plant  out  the  land  as  fast  as  it  ia  prepared 
ftnd  trenched.  Of  native  cnnes  there  can  be  no  want,  as 
tbej  are  in  such  great  abundance  on  every  hand;  but  as 
tbey  are  aot  of  the  variety  likely  to  be  selected  by  tho 
planter,  means  must  be  adopted  to  secure  a  supply  of  the 
avperior  descriptions,  such  sLa  the  Otahelte,  Salangore^  and 
Otbera.  If  none  are  to  he  obtained  in  the  neigh  bo  Lirhood, 
recourse  must  he  had  io  **  ihe  Bociety^s  '^  garden  at  Caleuttu, 
from  whence  a  supply  ran  always  l>e  obtained.  These, 
planted  out  judiciously,  and  carefully  attended  to,  will  soon 
fiimish  canes  wherewitli  lo  extend. 

This  process  is  comparatively  tedious,  but  it  is  that  which 
I,  in  common  with  many  others,  have  bad  to  follow :  the  Ola* 
Juite  cane*  however,  is  now  so  much  more  common  ia  Indittr 
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that  perhaps  tlie  difBfiiilty  may  not  be  so  great.  It  is  nff 
bad  plan  to  plttnt  the  hesi  kind  of  uative  cane  obtaioaLle  as 
a  working  crop,  uiitU  the  nurseries  of  Otftltette  produce 
sufficient  to  extead  its  cultivation;  thus  ^aduaUy  puflhing 
out  the  native  canc,  to  make  way  for  the  Otabeitc,  until  the 
Jattcr  alone  occupy  tlio  ticlds. 

It  is  well  known  that  the  few  upper  joints  of  the  cane, 
comprkiQg  what  is  termed  "  the  cs-ne  top/'  is  the  be«t  for 
planting ;  but  as  every  joint  having  a  perfect  eye  will  grow, 
tbe  planter  is  ubliged,  in  the  absence  of  a  «ufHcieut]j  abai>* 
dant  supply  of  the  rormer,  to  cut  the  cane  up  in  pieces 
(termed  plant  cuLlinga)  and  plant  liia  £e]da  \r[||i  them- 
This  leads  me  to  notice  the  peculiar  method  practised  by  the 
natives,  and  often  adopted  by  European  planters,  of  burying 
these  pieces  of  cane  or  plant  cuttings  in  a  pit,  until  tbcy 
sprout,  when  they  are  carefully  removed  and  plantod  out  in 
theBclds,  In  placing  ihem  tti  the  pit,  much  care  Is  bestowed 
that  they  be  in  regular  layers,  having  wet  Elraw,  aud  a  little 
mould  between  each  layer;  and  in  taking  tbem  out,  they 
mu^t  be  handled  very  delicately,  otlierwise  the  young  shoots 
(which  are  quite  white  and  tender)  are  liable  to  be  broken 
off  and  destroyed-  I  tried  the  experiment  several  times,  and 
found  that  when  planted  out  into  hot  moi^t  ground,  the 
plonls  throve  well;  but  in  cold  damp  ground,  they  were 
completely  checked »  ao  tbat  few  succeeded;  and»  again,  in 
Lot  dry  land  Cuot  irrigated),  they  were  burnt,  and  generally 
withered  away. 

Heuee,  I  deduced  that,  duiiug  the  cold  seoaoD,  it  did 
not  do  to  plant  them  in  wet  land;  nor  indeed  did  they 
succeed  well  in  ony  land;  but  in  February,  when  the  soil 
bad  been  moistened  by  a  fine  shower,  and  during  the  hot 
season,  when  the  land  bad  been  irrigated  immediately  before 
planting,  I  found  they  auswereJ  very  well  indeed  ;  only 
requiring  (in  the  hot  season)  to  be  planted  at  a  good  depth.  , 
On  the  wiiolc,  bowever,  I  do  not  think  any  good  con  bea 
expected  from  such  a  system,  except  during  the  hot  season, 
when  I  certainly   perceive  considcmhlG   advantage   in  it£ 
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alUiot]g:li  tlie  exponsc  \s  rnlbor  increased,  in  consequence 
of  the  caro  with  whbii  the  plautB  must  l>o  removed  and 
{>1aiite(l  oat* 

Otalielte  canes  [planted  in  February,  March,  April,  or 
May.  must  be  jilauted  in  regular  liriea,  bii  feet  ajHirt, 
and  two  feet  UistaMt  iVcjm  eat-l*  otlier  aJang  tlie  rows ; 
aUowio^  two  tops  (or  cuttings)  to  cacli  stool,  or  one  top, 
(or  cutting:)  it'  planted  within  one  foot  of  each  other, 
I  mlli«?r  prefer  the  latter  plan,  of  plnnting  lops  along  the 
trencheSj  one  foot  from  each  other ;  for  we  Ihen  have  not 
two  plants  struggling  for  ejtj^tenijo  in  so  confined  a  space, 
Hs  wlitn  we  plant  two  lojjs  side  hy  side.  Tlie  canea 
b«lng  plaiiled,  and  supplied  when  nfc-essary,  tlii?  planter 
muat  irrigate,  mould,  and  ckan  his  fields,  until  the  rains 
act  in,  when  hh  canes  will  begin  to  grow  with  aatonialiing 
rapidity;  rendering  necessary  hia  utmost  attention  in  clcau- 
ing-,  bankingj  and  traahmg. 

Banking  must  be  given,  otherwise  the  eanes,  being  top 
heavy,  will  fall  over  and  expose  their  roolE ;  but  by  being 
well  bankfd  up,  their  hold  in  the  grouutl  is  more  finu, 
and  their  sujiport  brtfer  assured.  TriLshing  (ia  riiih  land), 
la  Tcry  mueh  required  dviriiig  the  v^et  season,  aud  must 
be  often  Lad  recourse  to  ;  takiac  care  to  deprive  iLe  plants 
of  every  dry  and  fading  leaf,  hut  not  of  any  green  and 
usefal  leaf.  This  constant  tra^hinf:  must  be  continued  until 
the  end  of  the  rains  ;  but  after  that  period  at  longer  intervale, 
OS  cireuuisiantes  may  dictate. 

If  required  for  manufacture  in  November  and  Deeerabcr, 
aE  is  prohuhEe,  the  canea  will  require  lo  he  [roshed  once  in 
Oetuber ;  aud  again  oue  wef;k  before  tliey  are  cut : 
|K-rh*i]js  circumstances  might  justify  even  two  ircshtngs  in 
October;  aa,  for  instance,  when  the  canes  are  growin^^  very 
dense  together,  and  appear  very  aqueous :  but  though,  under 
tUeae  circumstunccB,  it  becomes  necessary  to  trash  as  much 

*  Lurge  qntDdtlai  of  cttan  caa  be  eat  up,  and  tbua  kept  ia  pLta  lU  tbu  Ddili, 
BQtll  tl>cK  (kids  »n>  pluiisljcd  up  iijid  Ktt\\y  to  he  nrplutled;  ^Icraag  Iht-y 
uld  clbcFwiu  became  ilrjed  np. 
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as   pcBfiible,  still  we  mast  bear  in  mmd  tbe  nisceaaily  fof 
leafing  untouched  every  working  leaf, 

By  obaervioy  tliese  rules  with  caution^  the  planter  will 
have  line  eanea  to  grind  in  Norember  and  December,  bein^ 
at  that  time  onl}^  from  eight  to  ten  moDtbs  olrl ;  tim\  they 
will  give  him  iL  rich  and  sbund&nt  juice,  wlucli  will  maka  _ 
him  uj^celleut  HUgar.  f 

I  have  particularly  remarked  (at  pages  116  and  117) 
on  the  ndvantngcs  to  be  gitircd  by  the  poaacasion  and  em- 
ployment of  an  flusiliary  locomotive  engine  en  estntfis  in 
the  West  Indies  and  the  Straits  Settlementi^ ;  but  certainly 
to  no  pari  of  the  world  can  an  eugine  of  tliia  Uesoriplion 
he  more  applicable  than  to  Bengal.  I  would,  huweirer, 
prefer  two,  or  even  tfiree,  separate  locomotives,  of  about 
four  horse  power  eaclj,  to  une  of  eight  or  Leu  horse 
power. 

Tliese  small  liandy  englnea  could  convey  theuiaelves  lo 
the  different  wells,  ponds,  or  rivers  on  an  estate,  and  punjp 
water  for  irrigation  during  the  whole  of  the  hot  ecafion ; 
and  at  the  eame  time  ihey  eould  be  employed  during  the 
elear  nights  in  ploughing  landr4,  und  might  perform  l)e«ide« 
a  variety  of  ^.-iher  work.  The  Bengal  planter,  will,  I  ho|*e, 
aonn  perceive  the  uecesaity  of  eatablishing  estates  method* 
ically  and  on  some  regular  plan,  instead  of  taking  up  Lauds 
from  tbe  nativei^  in  small  detached  patches,  so  as  to  have 
hia  cultivation  cxtendiEg  over  some  miles.  1  know  tlie 
diffieuhy  of  getting:  land  in  large,  unbroken  tracts ;  but 
this  difficulty  can  be  got  over;  and  a  rmi  of  five  hundred 
beegaha  (which  will  form  a  fine  estate),  can  by  little  patience 
and  liberality,  b*?  obtained  on  lease^  from  Joany  of  the 
Zemiudara,  as  I  well  know.  A  compact  estate  of  this 
kind  will  admit  of  many  ajstematic  j»laus  being  laid  down, 
vrhich  cannot  be  where  cane  pieces  are  so  widely  and 
capriMously  scattered^  as  is  common  in  India  at  presenL 
I  have  elsewhere  mentioned  elephants  as  being  (extremely 
serviceable  on  estates  in  the  Straits  Settlemcnt&,  and  it 
may  be  supposed  that  they  must  t^  equally  so  iu  Bengal; 
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which,  lo  a  obtain  degree>  is  in  reality  tbe  case:  bat  in 
parte  removed  from  liuiry  jungle  trHcts,  tlieir  mniLtenanca 
iroold  bo  eipenijive,  and  in  the  runy  Ae&aoTk  tLeir  largo 
ieet  and  ^eM  weight  woald  cut  ap  the  laud  in  a  maauer 
▼ery  undeeirablo ;  wliilc  at  tlie  aeioe  time  thoy  cannot  cndura 
Aneh  conlitmcd  work  [in  the  hot  season  as  bollocks  can. 
BMides  all  whicb>  tbfir  first  coet  wocJd  each  equal  tho 
prie«  of  eight  ^ood  joaag  c^ttl^,  such  as  would  perfi>rm 
work  ^tfjuftl  to.  if  not  uiore  i)iftn,  one  elephant  could- 

Or,  Rehli  SeotL  has  infomiEK]  jnt>  that  his  elephaiita  perform 
excelicnt  work  oothe  eatale  he  settled  atQowhatlie  in  AiSJwm; 
pJCLigbiug  lands,  drawing  carts,  and  )>erfoniiin^'-  muneruus 
other  k'uidA  of  labour.  He  described  tliem  ai  the  most 
vsefal  oniinaifl  possible  on  an  estate,  nnd  at  the  eame  time 
Tery  cheap ;  bII  which,  as  being  applicable  to  Assam,  I  am 
convinced  must  be  strictly  correct:  but  betwixt  Assam  and 
Sengal  a  irery  great  difterence  exists,  which  induces  me  to 
prefer  bullocks  for  field  labour  in  Bengal.  It  must  be  par- 
tlcidaTly  observed  by  tlie  planter  [bat  I  speak  of  bullook 
irork,  ulilainable  from  animals  well  fed,  (;Dmfortably  boused 
And  carefully  attended  lo ;  not  that  reaultiiig  Irom  wretched, 
half'Btorved^  und  ncgk-cted  beasts. 

In  this  respect  the  planter  may  with  profit  to  himself  mark 
tb«  great  ehauge  which  has  of  Utc  yeor^  eharacterised  tba 
fetdJng,  treatment  and  working  of  horse-kind  in  Euglandp 
It  is  very  imcommun  now  Ut  sl-c  n  meagre,  ilUfed  horse,  in 
and  about  London,  or  Indeed  in  the  country.  This  stritck 
mc  eu  forcibly  on  my  return  to  England  from  India,  that  T 
remarked  it  to  a  friend,  who  immediiitely  replied,  ''Aye, 
the  feliovvs  bave  found  ojt  that  the  better  they  feed  tlmir 
boraciSj  the  more  work  they  can  ^t  out  of  them ;  it  pays 
tliem  compound  Interefit,  whilst  by  half  starving  tbem  they 
Ic««  money.  Yes ;  my  dear  sir,  it  is  fi elf-interest,  not 
Immunity  that  inakea  our  people  feed  their  boniea  so  well 
aa  to  cull  fortli  your  remark/' 

Perhaps  the  Bengal  planter  maycon^der  this  a  ^'  hicmut'' 
irorth  trying:  I  certainly  hope  he  may,  for  &i  present  tho 
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miserable  catila  B,re  sjully  neglected*     I  reiuember  a.  neigli* 
bour  of  mine  odco  losing  40U  out  of  1,200  cattiu  Lieluiiglngj 
to  him;  aad  waa  not  a  little  amused  at  hea-ring:  the  ii 
ascribed  to  a  "murrain:"  especially  wlien  i  only  lost  liru 
cattle  out  of  '200,  az]d  these  tvvo  had  been  fur  n  lotig  tiiae 
ailing.     I  viaited  my  unfortunate  neigliboar,  and  one  *>r  two 
Others  who  bad  been  also  ccnsidcrable  losers  by  tbig  fancied  ■ 
murrain  ;  when  the  cause  of  such  inortiility  was  quite  a|i|>arci it    " 
to  me.     The  simple  FkcI  wa^,  thai  the  hot  season  h;id  been 
extremely  serere,  so  aa  to  acorcfi  up  the  whole  country  &ad 
leave  no  vestigie  of  grass ;  in  consequence   of  which,  these 
large  hcrJs  had  been  reduced  to  the  leuves  and  young  plants     i 
in  the  foreat,  tcgetlier  wilh  tlie  few  cane  leares  resuttia^H 
from  the  eu^^ar  eanes  cut  during  the  season  for  sugar  manu- 
facture,     Thiif  most  scanty  subsistence   was  rcadereJ  mure 
severe  in  its  eSeets  by  the  hard  work  imposed  on  the  misfr-H 
rable  aniniiik  at  the  same  time.     I  saw  eiglii.eea  and  twenty 
bullocks  labouring  in  each  sugar  mill  (of  which  there  were 
two  at  work  on  the  property)  und  by  dint  of  constant  wh]pj>ing 
they  were  made  to  grind  their  allotted  quantity  of  canc^s:  spells 
of  these  skeleton  catlle  thus  relieved  each  other  from  iJYe 
o'clock  in  the  morning  uutU  Uto  &t  uight,  when  the  mills 
stopped  work.     Had  they  been  in  good  condition,  the  mere 
workiog  regular  speUs  in  the  niilla,  would   have   been   bai 
ordinary  and  fair  "work;  but  the  whole  secret  resltd  on 
point  of  {h.he  ccouomy,  in  the  provisioning,  during  the 
months:  this  1  mu^t  explain. 

The  natives  of  many  districts  in  Iftdia,  on  the  approach 
the  hoi  eeasonj  send  ofl'  their  village  herds  of  entile  to  the 
"  terai"  and  other  feeding  grounds,  in  order  to  keep  them  j 
ftlive  during  ike  three  months  of  hot  weather;  but  tlieH 
European  planter,  not  wishing  to  do  this,  is  compelled  (if  lie  ' 
wishes  to  hiivG  Lis  cattle)  to  purchase  from  the  villagers  j 
around,  as  much  rice  straw  and  clialFas  will  serve  to  provi^| 
aiou  his  herd,  during  three  or  foar  months.  Now,  lo  fced" 
1,200  cattle  in  tliis  manner  is  no  triding  matter,  although  it 
is  quite  UGceasajy  \  and  it  aecm^  that  my  neighbour  negIi;eteJj 
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or  WHS  unable,  to  lay  la  a  saScicDl  stock,  so  that  maay  died, 
from  pore  starvation  antl  hard  work,  before  the  raing  corn-* 
uenoeU;  but  no  eooner  did  the  waiery  grcf n  grass  spring 
up,  tlian  the  hnngry  animals  i^^edily  devoured  Jargc  quan* 
tiTi««  of  it,  which  had  the  effect  of  purging  tbem  most 
grievously.  This^  ia  their  emaciatei]  condition,  they  could 
not  withstand,  so  that  tliej  died  off,  oa  if  thc-y  had  indeed 
been  seized  with  a  mLrraiii.  This  is  the  plain  and  simple 
solution  of  the  question ;  which  vras  abundantly  corroborated, 
by  the  fact  of  mj  Icaing  no  cattle  (save  the  two  which  bad 
boon  long  sick)  during  this  period ;  for  mine  were  amply  pro- 
Tidod  for  during  the  liot  season,  and  were  only  allowed  to 
graze  a  littJo  every  d&y  for  some  time  aft^r  the  raiuf  set  in  ; 
having  siill  dry  food  1o  eat  and  plenty  of  black  salt  to  liek. 
From  the  foregoing  it  mnet  be  evident  that  cattle  in  Bengal 
miut  be  liberally  provifiioned  during  the  dry  weather ;  and 
tbat  working-  cattle  mtiat  at  all  times  be  kept  in  the  heat 
poaeible  conJition,  otherwise  they  cannot  be  expected  ta 
pcfform  anything  like  a  satisfactory  day's  work.  I  cannot 
but  tn^nllon  a  brutal  practice  of  the  native  ploughmen, 
vIlLch  15,  that  of  twisting  ihe  laik  of  the  catile  ;  and  1  trust 
no  European  will  permit  soeli  cruelty  to  be  practi^^ed  on  bia 
cattle.  Almost  ever^  working  bullock  met  with  in  India 
hu  its  tail  tvristed,  either  into  all  mannor  of  forms  or  entirely 
off;  some  have  full  tails,  but  dislocated  in  every  joint; 
otlicra  hove  only  half  a  tail ;  and  others  again  arc  altogether 
without  one,  "  Jereewanali  kuro"  the  first  man  who  ao 
tortures  the  cattle  of  an  estate,  and  the  practice  will  be 
sbandoned  :  as  I  found. 

Having  made  these  rather  lengthy,  though  highly  nec6s- 
sary,  r^niarks  on  the  treatment  and  working  of  cattle,  I 
will  conclude  my  ohservations  on  Bengal  plantcrahip  in  par- 
ticular, by  directing  attention  to  two  subjects,  as  yet  unno- 
ticed in  reference  to  India. 

The  first  of  these  is  the  use  of  cane-trash  ae  fuel,  Instead 
of  »ip]>lyJng  it  as  manure ;  and  the  second  the  propriety  of 
rcjduntiug  cane  fields  every  year,  or  at  least  every  other 
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year.     In  regard  to  Ihe  uw  of  cane-travh  hb  fvu*]j  ftmpte 
reagons  have  alre&ily  been  given,  why  it  shouM  be  returacd 

to  tlie  soil  ijistcad  of  being  burnt ;  but  fhe  mode  of  Jtppliu- 
tion  which  I  would  strongly  recommend,  difFera  from  Ui*t 
*hich  I  have  advised  for  the  Weat  Indies,  and  Uie  Strniu 
SettlcmciilSf  in  consequence  of  tbe  abundance  of  white  Ants. 
in  the  soil  of  Bengal  (the  upper  dislricta  especially,)     Xlic 
planlben  is  to  colled  the  green  traeh,  long  lops,  and  dry 
leasee  in  reservoirs  (dug  in  the  ground)  n^ar  the  difTerent 
welle,    ponds,  or  rivers  of  the  estate,  until  it  lias   become    » 
decomposed  ;  when  it  can  l>e  applied  to  the  fields,  as  will  bc(fl 
more  particularly  treated  of  in  a  succeeding  chapter.     Ai" 
fuel,  wood  or  coal  must  be  used,  and  can  without  niucb  dif- 
ficulty be  procured. 

Afi  respects  replanting  every  year  or  second  j^ear,  I  ma^tj 
t^ay  that  I  have  never  seen  in  India  really  good  raltoous*! 
FIrflt  rattoons  Tnay  be  ollowGd  ;  but  it  is  an  absolute  Joes  of] 
time,  labour,  and  money  to  allempt  second  ^r  third  rntToon4, 
if  they  be  of  the  cjualitj  I  have  seen.  I  alao  fbiiud,  thai 
white  anls  swarmed  in  the  old  roots  (of  the  rattoons)  and  did' 
immense  mischief  to  the  growing  canea ;  whereas  when 
planted  yearly,  or  eren  every  second  year,  the  ^od  Btirring 
up  the  land  received  went  far  to  brenk.  a]*  their  abod(*9,  bf - 
difiturbing  and.  destroying  them.  Constant  pUmghirigs, 
which  include  ihn  preparation  of  land  and  the  suh^^ei^t&ent 
cleaningB,  mouldings,  bankings,  &c.  bare  an  e^ei^Ilent  efl^t 
on  these  terrible  enemies  to  the  cane ;  and  they  have  been 
known  to  evacuatr;,  in  a  great  mensure^  land  that  had  been 
continually  disturbed  by  pioughings.  ■ 

The  oostof  replanting  land  in  India  is  so  extremely  small, 
and  the  increased  return  so  ranch  greater,  that  1  fihi>uliJ 
think  no  planter  could  heaitote  a  moment  in  deciding  in  itA 
favonr ;  especially  as  his  great  enemy,  the  white  aTit,  is  bo^ 
much  distressed,  and  the  land  bo  greatly  improved  ihf^rvby*  V 

In  roplandng,  the  old  roots  should  all  be  burnt,  and  the 
cane-tojj  ]dants  be  planted  between  the  rows  of  the  former 
crop,  do  that  tbcy  do  not  occupy  the  aamc  plac4^  as  t' 
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roota  did*  When  it  is  fJetermineJ  to  allow  the  rattoons  to 
continue  another  crop,  it  will  be  advisable  to  cut  down  ite 
bankfl  (aroand  Hie  roots)  and  rootSj  eo  as  to  moke  the  field 
^uito  level.  This  last  can  best  be  performed  with  Gharp  hoes, 
and  when  cWerly  done,  does  no  injury  whatever  to  the 
'*StooU."  IrrigAtion  must  also  be  resorted  to  (as  id  the  case 
of  "  jilant  t'anes'*)  throughout  the  hot  spTison;  and  probably 
ihcy  mfty  atso  require  &  liberal  watering  af\er  the  hiinks 
and  roota  are  cut  down,  as  it  will  liave  the  effect  of  making- 
Ibem  spring  up  a»ain  vigorously.  This  mny  be  calculated 
on,  if  the  tbruier  canes  are  cut  in  Novetuber  or  Poccmberj  as 
the  land  is  at  that  time  generally  pretty  dry  ;  but  if  a  good 
■Lower  fiilT*i  in  Ihose  months,  of  course  the  necessity  of  irri- 
gation is  removed. 

Mao/  of  the  su^gestiona  that  I  have  made  in  the  fore- 
going pages  on  Enst  Indian  sugar  culture  will  be  found  not 
to  apply  in  those  diatrit^ts  more  fortunately  situated  in  regard 
to  seasons  than  tbo«e  1  have  had  iu  view;  consequently  the 
planters  (if  their  be  any)  re-«ident  in  more  favoured  localiiios, 
must  make  allowance  for  those  differences  which  he  detects. 

I  have  been  somewliat  diffuse  in  explaining  thf^  nystems  of 
cultivation  pursued  In  the  Wei*t  Indies,  the  Siraits  Setllcmeuts, 
aJid  Bengal ;  a^  also  in  recommending  the  particular  coursea 
nrhich,  in  my  opinion,  are  suited  to  each.  I  will  now  add  a 
few  remark*!  on  tlic  establishment  and  arrangement  of  sugar 
efltates  generally,  lo  which  1  cannot  too  urgently  bespeak 
attention. 

A  good  fertile  soil,  congenial  elimnte,  and  favourable  sea- 
soiitt,  are  of  couri^e   necessary  to   the  growth,   ami    jierfeet 
derelopnient  of  the  sugar-cane    plant ;    but  lu  formtng  an 
le,  oiher  considerations  must  be  kept  in  tIcw  ;  such  as  an 

y  communication  with  a  shipping  port ;  an  abundant 
eiipply  of  good  water,  wood*  or  coal,  labour,  and  provisione  ; 
fiuQ,  level  ploughable  lands,  and  a  healthy  locality.  These 
are  the  chief  objects  lo  be  sought  for:  but  there  are  also 
many  other  minor  considerations,  which  an  eiporieneed  and 
cAUtLous  planter  would  endeavour  to  secure-    The  passes^ion 
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of  tliG  most  advantageous  properly,  may  however  be  entinly 
unproductive^  of  ^uccc^stul  rcBiika,  from  the  ill  dcvli^ed  niaD*^J 
Tier  in  wbicti  i\\e  InnJs  nre  laid  out,  and  the  want  of  juilg'^f 
uient  displayed  in  conductiag  the  working  details  of  the 
estate. 

To  succeed  ia  ita  fullest  sense,  an  estate  should  bo 
moderate  extent,  comjiact,  unJ  njanageiible. 

In  Jamaica,  6ve  hundred  ncrcs  planted  out  in  canos  was 
considerecl,  even  in  1831,  a  large  estjite;  and  ^ve  eorlainlymay 
with  correctneEs  denominate  that  amount  of  cnltivation,  ft 
fine  and  RufficlfTitly  hirgo  talale  in  any  part  of  tliH  world, 

Diit  no  extent  of  ruZtivntioD  cau  constitute  h,  fine  and  voJn-J 
iible  estate,  strictly  speaking,  unless  it  be  judiciously  plzmned, 
and  under  perfect  manag'eiiieQt :  lience  I  ej>eak  of  a  five  him* 
dred  acre  estate,  as  it  should,  and  may  be  orffaniied. 

EconcTuy  is  best  efl^ected  by  the  perfoct  aiJnptation  of  the 
several  pans,  which  ensure^s  tlie  eftsy  working  of  ihe  whole; 
thu?.  a  prof  eriy  orgRnlzed  ^ugar  eslatc  work^  as  smoothly  «nd 
aatisfacLorily  a-*  a  skilfully  constructed  piece  of  naachinery. 
We  shall  soon  become  accuatomed  to  judge  of  a  (rlHiiler'a 
ability  by  the  unvarying  quantity  and  quality  of  the  sugar 
prodnced  by  the  fields  cultivated  year  after  year;  aad  by. 
the  funds  expended  in  seeoriu^  that  produce* 

We  shall  learn  to  scout  the  idea  of  landa  hecoujing  ex- 
hausted, under  proper  management :  saeb  a  plea  will  serve 
to  htanip  the  character  of  the  reapunsible  ntauager  with  pro- 
festiioDal  disgrace,  And  we  sliall  then  find  planters  at- 
teiuptmg  CO  greater  amount  of  cullit-ation  than  they  have 
the  means  of  keopiug  in  prime  conditiou. 

If  an  acre  of  land  can  yield  two  or  three  tons  of  good 
marketable  sugar,  no  system  of  r/jMmanQgemcnt  should  be 
loleraled,  which  produces  a  less  annual  return.  It  is  mueh 
more  economical,  and  far  It^as  trouhle-wme,  to  keep  100  acTM 
of  land  up  to  its  standard  return  of  2oO  tons  of  sugar,  than 
to  obtain  the  eauic  quantity  only  from  250  acrea ;  and  yet 
one  would  not  think  ao,  judging  lucrcly  from  the  efforts 
made  by  many  to  cj^liibit  an  extensive  cultivation.     VVhi 
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planter  but  haj?  wen  tht;  Lurrying  from  cnne  piece  l<i  ciine 
jjjccei  tiie  morsel  of  manure  dropt  here,  the  apology  for  & 
tnoulding  there,  and  tbe  mockery  of  a.  cleaning  and  IrasK- 
jg  in  a  lliird  place  ?  Those  who  have  hcon  witness  to  such 
syslem,  or  rather  want  of  system,  well  know  how  it 
larftBses  every  one  and  everything  on  on  estate,  from  ibe 
manager  hlmaelf,  ditwn  to  the  wretched  cattle. 

Ajid  oAer  &I1,  what  is  th^;  result  ttbtaiued  by  so  nnirh 
worry  and  fatigoe?  Why  onc-htilf,  or  perbaps  oDe-tLird 
only,  of  whet  such  land  would  have  yielded  by  proper  cnlli- 
vation  J  or,  ia  other  woi'ds,  what  one-lialf  or  one-lhird  of  that 
cjuanuty  of  L:ind  would  have  produced  had  it  been  judiciously 
uianaged:  and  lliat  toawiili  one-half  the  ei pen se,  trouble, 
niid  anxiety. 

Tlic  reader  ihen  wUl  understand  the  reaaon  for  my  deno- 
ihiAting  live  hundred  acres  of  canes,  a  hir^e  estate;  ai^d 
FSie  wQl  not  be  ^urpri^ed  at  my  eatiniating  the  proper  return 
from  such  an  eatato  at  from  750  to  )  ,000  tons  of  dry  sugar 
per  annum  < 

Thie  should  be  its  nvera^  crop  during  a  seriea  of  years; 
no  falling  off  should  be  allnwed;ita  fertility  woubl  increase 
ratlicr  ihan  decrease,  if  tlii^  advice  given  in  these  pageH  be 
attended  to,  and  !^t[-lctly  fullon'cd. 

1  have  mentioned  five  hundred  acres  of  canea  as  being 
sufficient  to  constitute  a  fine,  valuable,  and  quite  manii^c- 
ahle  estate;  one  that  can  well  claim  a  separate  manager 
and  manufactory:  but  if  it  he  intended  to  form  a  very 
lar^  establiehnient,  such  aa  would  be  the  case  were  a 
wealthy  *'  company**  to  undertake  sugar  operatione  on  an 
eatlensive  scale,  then  it  would  bet^me  eipedlenl  to  <iivide 
the  Und  into  estates  of  about  five  hundred  or  gis  hundred 
acres  each. 

Thus,  in  a  tract  of  Bvc  tliousand  aeree  of  tand,  ten  estates 
of  five  hundred  acres  could  be  formed,  each  having  a 
ficparate  engine,  Tuill,  and  clarit^ers,  as  oIeo  manager  and 
aijsistaiitfl,  and  one  central  manufactory  ia  which  the  clari- 
ii^  juice  (or  Uqnor)  woLild  be  received,  and  manufactured 
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into  eugM  and  mm.  Eacti  estate  would  pfrind  tts  own 
canes,  and  clarify  ibe  juice,  which  would  then  be  drawn 
down  into  appropriate  vessels  for  conveyance  to  the  c^-ntraj 
manufactDry.  A]I  tlie  fecnlencies  froni  the  okriflers  wquM 
accompany  the  clarified  liquor  la  separate  vessels*  in  of<der 
to  assist  in  making  mm. 

The  mode  of  conveyance  from  the  different  estates  to 
the  central  fnctory,  may  be  by  water  or  by  tram  road; 
according  to  the  nature  of  the  Jocality  and  the  facilities 
it  affords.  Under  proper  arrangements,  the  c]an6ed  jaice 
eouU  not,  by  any  possibility,  be  affected  to  its  injury,  during 
the  very  short  lime  oeciipied  in  traBsraitling  it  lo  the 
central  factory:  indeed,  nothing  could  be  easier  than,  to 
send  tbe  raw  juice  itself  (slightly  lemjjered),  without  rislf  ing 
its  turning  acid,  and  thus  dD  away  with  the  clarifiers  at 
the  separate  estates.  1  cannot,  however,  see  that  any 
^reat  object  would  he  gained  by  thia  latter  plan;  but  1 
shall  have  occasion  to  notice  the  flvtbjeot  again  in  its  ap- 
propriate place. 

No  system  of  cultivation  and  manufacture  can  be  ©on- 
ducted  BO  cheaply  and  so  well,  as  when  it  is  od  a  large 
scale;  but  each  division  must  work  out  Its  part  raithfullj^, 
and  thus  contribute  to  the  success  of  the  general  result,  Ati 
estahiishment  of  this  eitcnsive  character  can  be  far  better 
carricci  out  in  Malacca*  than  in  any  other  country  that  I 
know  of, 

*  A  work  oa  die  tlirec  BeHlcracnti  of  Siagnporg,  Fcmuk;,  and  AfilnccAj  by 
the  tuUior,  will  sliurtlj  be  rcaJy  Ibr  pLllioiliinif  in  whidi  the  fitculiar  sdiui- 
n^  oin^red  by  thue  seLitempDU  u>  Eognr  pEanffrs  and  oiben,  wUl  be  eutfaUy 
pfdaMd  Hi. 
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CHAPTER  rV- 


Oir    HANCTIias— CHEMICALLY    €ONeiDSHCI>> 


Tre  object  whicb  we  bav&  in  view  in  manarin^  our  lands, 
i»  to  kevp  np  a  coDstact  fertility,  wliicli  will  enable  us  to 
r^p  frum  tbein  every  year  iLe  largj^r^t  poBsIble  props. 

It  is  Imi  reaj^nable  Lo  8iip]iu&t;  lLuL  canr^taut  cro|ipirig 
wouIJ  speeiJil/  exbiiust  any  soil,  uuIesB  ve  tetcin  to  it, 
ill  fiOEue  shape  or  other,  those  substance;^  of  which  we  Ue* 
privc  it-  and  that  this  is  io  reality  the  fact,  every  day'a 
experience  proves  to  ua.  It  haa  oiten  been  demonBLrated, 
tbat  if  plants  f^rown  on  any  ^ven  epace  of  land  be  plou^^bed 
into  the  toil  whiUt  ihey  are  in  a  green  and  succulent 
OondrtioD,  tlie  fertility  of  that  land  is  miieh  inereafied. 

TlkL4  |iro<;e«dj4  from  the  quaiitily  ol'  mitrmient  those  plants 
have  ttb;^tnic  ted  froui  the  atmosphere  during  their  growth; 
so  tbcit  by  their  being;  ploughed  into  tlie  soil  wbeieon  they 
iuul  grown,  they  atlbrd  to  it  a  muck  greater  amouitt  of 
iubstunees  than  they  receircd  from  it,  and  conscrjuonUy 
Trhatevcr  ^ce»s  they  may  fiirniab,  £o  fkr  enriches  the  soil. 

Some  plants  are  much  more  remarkable  in  this  reepect 
than  others:  for  instance,  luc^^rn  ploughed  into  the  soil 
preriotis  to  blosBoming,  enriebea  it  exceedingly,  and  in 
Eurojfe  i^  very  intich  u^ed  for  that  porpoBe.  This  is  what 
id  termed  '^  green  soiling  ^^^  and  by  it,  the  plant  used  is 
lade  the  means  of  coDveyio^  to  tlie  soil  the  carbon  and 
ammonia,  which  in  its  growth  it  extrnda  from  the  at- 
mospbore.  It  also  appropriates  to  ita  own  u^e  the  eicro- 
tQCntitious  matter  deposited  by  other  descriptions  of  plants 
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gro^ng  iu  the  soil  prerioualy,  and  deposite  it3  o^^Ti  ex- 
cremeot,  which  serves  sis  food  to  others  encceedinr*  it.  In 
Europe  and  all  cold  climates  this  pxt^remenlitious  matter, 
voided  by  plants,  is  much  longer  pftasin^  [nto  pntre&cdon 
than  in  tropical  countries :  the  necessitj  therefore  of 
adopting  a  rotjxtion  of  crops  is  ouch  greater  m  the  former 
than  in  the  latter.  All  plants  roid  excrement,  whteh  wbeii 
acted  on  by  air  and  moisture?,  putrifica  and  becomes  con- 
verted into  "  humus/'  or  vegetable  matter  in  a  etate  of 
decay.  This  deposit  of  organic  matter  is  common  to  all 
plants,  and  exercises  a  Tery  bencfieinl  influence  on  land, 
Ijy  fumisliing  it  with  a  substance  capable  of  being  eon- 
verted  into  luiTans,  which  la  so  desirable  in  a  soil:  but 
plants  cannot  long  be  replanted  iu  the  same  soil  without 
being  seriously  affected  by  tljcir  own  excrement;  so  mucU 
so  that  at  length  they  altogether  fail.  ArtiHciel  aid,  liovr- 
cvcr,  induces  a  more  speedy  conversion  of  this  matter 
into  hnmus,  than  would  etherwise  take  place:  tbi^  is 
effected  by  frequently  turning  up  the  soil  with  the  plongli 
or  hoe,  50  as  to  espose  thf.'  excrement  to  the  inHnence  of 
the  atmosphere ;  and  by  irrignting  the  land  with  river  water ; 
as  the  water  of  rivers  and  streams  contains  oxygen  id 
solution,  which  effects  tlie  most  rapid  and  complete  putre- 
faction of  iLe  excrcmcntitiouB  matter  contained  in  the  doU 
which  it  penetrates  (Liebig). 

I  have  commenced  the  subjeet  of  manuring,  by  intro- 
dueing  that  which  I  consider  to  be  the  leading  features 
in  the  system  required  for  the  culture  of  the  sugar  eene- 
I  would  wish  lc>  show  the  »iinple  fact,  thai  thr?  cane  can, 
by  the  aid  of  frecinent  ploughing^  altogether  manure  itfielf; 
and  where  irrigatian  is  added,  increased  benefit  must  result. 

I  premise  then,  that  we  take  from  the  soil  only  l\\c  Jtacc 
of  the  cane,  all  the  other  portions  being  returned  to  it  im- 
mediately ;  and  that  to  oompensate  for  even  that  portion, 
we  bestow  on  it  all  llie  wood  {or  coal)  ashes,  as  well  ma 
the  feculen[!ies  rej^uliing  frtnu  the  boiling  n,ud  distil-houscs, 
and  if  ui^cd  be,  some  portion   of  our  cattle  manure  alao. 
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Now,  before  I  procce^l  any  further,  llie  account  no  adtli-d 
betweeu  llie  plautor  and  Lie  Wd  d&inauds  Jnv^tig&tiou ; 
and  I  thiok  I  sball  bare  litOe  drfRculty  iq  showing  that 
tLe  latter  has  not  been  jireJTitli(*ed  thereby. 

Wt?  will  first  aacertuiu  wijat  we  tjike  from  ihe  land,  wljeii 
tt  crop  of  6«600  lbs.  of  sug;ar,  and  its  usEial  preportloa  of 
rum,  U  obtained.       Pate   sugar  is  composed   of  carbon, 
Iiydrogci^t  and    oaygen;  or  eny  carbon,  12    +   water  11; 
bat  Muscovado  atigar  contains  besides,  mincrji]  substances 
and  organic  matter,  though  in  very  small  quantities  whoa 
well  manufiieiured,    Tbe   foliage  of  eanea  growing  on  an 
acre  of  guod  land,  together  with  tlkeir  oth?r  greau  parts, 
is  aasurt?dly  fpoui  three  to  four  tinies  the  sujjerficial  extent 
of  tht'  land ;  and  it  haa  been  very  cleairly  shown  that  thes^e 
p«rta  of  the    plant  hare  the  power  of  attracting;  and  as- 
similating the  carbon   contained  in  the  atmosphere*     This 
aiiikOspLcTic  supply  is  certainly  limited  j  but  that  it  is  suf- 
fieient  to  furnish  the  quantity  comprised  in  5,600  Ibfi.  of 
migar,  and  much  more,  there  can  be  no  reasonable  doubt, 
Xiobtg  es:imates  "titat  the  atmosphere  contains  3,000  billion 
Hc«»an*  IbB-  cf  carbon;  a  quantity  which  amouula  to  more 
than   the   vreight  of  uU  the  plants,  and  of  all  the  ?tlriirii  of 
vniueral  and  brown   coal  which    csist  on  the  earth.     This 
carbon  is,  therefore,  more  tlian  adequate  to  ilU  the  purposed 
for  which  it  is  required/'     WhiUt  tbe  caae  ia  growing,  it 
U  con^t&ntly  depositing  in  the  soil,  through  it^  rootSt  the 
excreinentiiious  matter,  which  I  have  already  noticed. 

Were  thia  Hllowed  lu  romatu  undisturbed  by  the  planter, 
it  "Vtuuld  accumulate  to  such  a.  degree  that  caucs  would 
no  longer  grow  on  the  land;  but  being  exposed  ly  fretjucot 
|jloii*|;Linga  to  the  active  iuflucncts  of  the  air,  it  becomes 
truudiormcd  by  putrefaction  lEito  humus,  which  eupphes  to 
the  roots  of  the  plants  a  constant  etoro  of  nutriment,  ia 
the  furm  of  carbunitj  gas  artd  nitrogen.  Thus,  the  yery 
excrement  which  the  plant  deporiile  in  the  soil,  becomes 
by  exposure  to  the  air  (and  consequent  oxidation)  a  fertile 

*  The  Ituuna  Lb,  cuccedA  tii«  lu^gLbli  Ui.  by  About  UDU-Lcutb» 
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source  of  genial  nourishmoiit  to  itself,  and  to  tbe  mcmbefi 
of  its  own  class  suececdiDg  it.  The  greater  portion  of  thU 
organic  matter  is  unquestionably  derived  from  the  atmo* 
fljiliefe  (as  numerouB  eijM^rinients  liave  fully  proved) ;  we 
iJiereforB  find  l.ba.t  ii  cuuatBiit  atoi-e  of  luannre  is  bailiff 
prepared  by  tbe  plant  itadf  during  the  whole  period  of 
ita  f^rowth,  and  tliat  tbc  aid  of  man  h  alone  required  to 
effect  tboee  changes  which  serve  to  rend<.-r  that  slock  of 
manure  arailablc.  The  ploughinge,  howoTcrj  serve  to  efiect 
other  cLangeg  than  that  relating  to  the  eonveraioii  of  es- 
CTGrneDtitioufi  matter  into  humus;  as  the  mineral  coustitUQiita 
of  the  soil  are  also  eiposed  to  the  iutlueuce  of  the  atrao- 
ftpher€,  and  undergo  a  disintegration  of  a  portion  of  their 
parts;  whicli  thereon  becomes,  through  the  medium  of 
water^  befitting  fowl  for  {ilauts. 

£very  ploughing,  therefore,  that  laud  receives  may  lia 
termed  ati  nhnoiphtrk  manuring.  Cobbett  Bays,  "  A  bright 
ploughshare  is  the  cheapest  commodity  ever  used  by  a 
farmer ;"  aud  I  not  only  agree  with  bim,  but  I  em  also  eure 
that  the  sugar  planter  who  keeps  it  bright  by  cotialant 
work^  will  speedily  be  convineed  that  it  Is  the  cheapest 
fertilizer  he  can  apply  to  hia  land-  We  perceive,  then,  that 
by  Jrequent  ploiighiiigs  the  soil  is  constantly  improving, 
and  that  the  exerementitiuus  mattar  voided  by  the  uene 
is  changed  from  a  detriment&l  iutc  a  nutritive  substance; 
»o  that  the  cane  plant  cjtn  be  cultivated  in  the  same  aoil 
for  ccnturiea,  provided  that  the  same  system  be  continued. 
la  addition  to  this  we  must  calculate  the  amount  of  i;«brai 
furniflhed  from  the  fernace  of  the  mjll  enpine  boiler,  and 
that  of  tlie  evaporators,  together  with  the  refuse  from 
boiling  and  distilling  liousea, 

A  good  twelvC'horse  power  engine  will  easily  grind  *ut 
ticient  juice  to  produce  6,600  lbs.  of  sugar  in  nine  hours; 
consuming  in  that  time  about  1,080  lbs.  of  common  coolt 
or  abont  2,500  Ibh.  of  wood  :  the  former  of  which  would  yield 

t.  =  54  lbs.,  the  latter  about  fivo 
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!%€  evftporatiOQ  and  coucentratlon  of  the  juice,  aay  5.60U 
gelt uQ9f  would  require  the  t:oi)^uuiptiifn  of  about  ^,600  I  b^. 
of  CQtA,  yidding  about  280  lbs.  of  asbe«  ;  but  if  wood,  tbeQ 
about  12,000  lbs,,  yieldini^  of  ashes  GOQ  lbs.  Acoordbg 
to  this  calculation  (which  cf?r]tiiii]y  is  a  liberal  one)  we  find 
tJiat  tbere  would  he  available  for  manaring  purposes,  if  coalii 
jU<jnc>  were  used  as  fuel,  360  Jbs.  of  Etshes;  or  if  wood  only 
were  eiuployeU,  726  Iha.,  nshes,  for  every  6,600  Ibe,  of  aui^ur 
mode ;  or,  in  other  words,  that  amomit  of  ashes  to  each  uere 
of  laud*  The  quantity  of  fcculcncies  lULd  other  refuse 
Gunnat  be  rednacd  to  any  exact  calculation;  but  every 
plftTiter  knows  the  large  amount  which  accuiuQlates  in  the 
'*  dunder  pond"  of  an  estate  having  so  nnwholesome 
and  so  improper  a  receptacle.  All  the^  substances,  there- 
Core,  tbe  land  receires  iu  return  for  the  jutce  expressed 
from  the  canes  grown  on  it ;  and  ibeir  value  may  be  learned 
from  the  "  table  of  manures,"  which  \a  given  in  a.  aucccediag 
page. 

But  if  these,  together  with  the  constant  atmoBplieric 
manuring  bt^fere  montioneU,  be  tbuud  insu&cicnt  to  com- 
pensate for  such  pnxluce,  then  the  planter  can  apply  tbe 
oibcr  subaian<^cs  which  he  may  have  at  command,  ns  cattle, 
manorOf  &c.  &c.  f  have  hitherto  taken  into  account  thecom- 
pensation  whit-h  the  land  demands  for  the  juice  of  the  caue 
nlone ;  as  I  hold  it  to  be  inciiinbent  ou  every  planter  to 
retuTD  to  the  soil  the  other  portions  of  the  cane  plant, 

Uucg;  the  cane-trasli  tin  fuel  is  the  moat  unwise  and  eal- 
idal  practice  that  1  can  imagiLc;  and  1  hchcvc  no  plnnter 
vill  coutiouc  such  a  system  who  can  possibly  obtain  a  supply 
of  either  wood  or  coal.  It  has  just  been  estimated  that 
G,[>00  Ibfl.  of  coal  will  serye  to  grind  off  citnea  sufficient  to 
prodiioe  5,600  g;allon^  of  juice,  and  to  evaporate  the  same^ 
9o  iia  to  yield  5,G00  lbs.  of  «ugai' :  which  10  at  the  rate  of 
2,640  lbs.  of  coal  required  to  each  ton  of  sugai'  manufac- 
tured, Now  coal  can  he  landed  iu  the  West  liidia  coicnic* 
at  IL  sterling'  per  ton;  so  that  an  estate  mtikiug  2^0  tons  of 
6Ugar  can  obtain  sufHcicnt  of  this  fuel  to  manufacture  the 
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same  for  the  amali  sum  of  290/.  aterliug.*  Suj^posmg  an 
estate  to  be  ^itu^lcJ  niiliHi  aiijtliiiig  like  a  mudi^ratc  t\h~ 
tGDCc  from  the  slupping  port,  the  cxpcnac  oi'  cartiTig  the 
coal  from  the  wharf  woulJ  certainly  i^ot  he  oqtmL  to  tho  pro 
ftcut  cspcQGO  of  drying  cnnc-lrashf  Bt^ckiii^,  or  houaiag  it, 
and  finally  digging  and  carrying  the  saiuc  when  wanted  U> 
the  "stockhole."  Independent  of  which,  there  coold  be 
no  stopping  the  iimnjirHcture  for  nant  of  fuel,  pErha.ps  ttt 
the  very  time  eTipeditlon  ia  requirej,  when  every  moment 
is  precious;  there  could  then  he  no  ftar  of  fire  catching 
the  traah  in  the  yard,  or  in  the  houses,  and  thua  burning 
down  *^the  works"  and  perhaps  the  whole  estate,  as  bas 
frequozitly  happened  in  Jaia:taicB, 

In  the  Straits  Settlements  there  can  be  no  pos^Ibk  exctise 
for  using  cane-irasli  as  fuel  \  for  excellent  hardwood  is  00 
abuiidattt,  and  the  Malaya  supply  it  uii  the  j>roperties  so  very 
cheap,  that  ti  twelve  horse  powei' etjghie  can  he  kept  at  work 
fur  sUteen  hours  for  ahont  vn&  dollar,  (4a.  4^,) 

Indeed,  the  supply  is  so  v&ett  and  the  IMalays  are  so  peca- 
liarfy  fitted  both  by  bahit  and  ability  for  wood  cutters,  that 
were  ihorc  1,600  cstatea  instead  of  eiKtecn^  at  work,  a3  at 
preaeut,  they  could  experience  no  difficulty  in  ohtaiuing  ua 
much  fire  wood  as  they  required.  Even  eoals  are  com- 
monly sold  in  Pen;in^  and  8ingaj>orG  at  from  i^ven  to  nijis 
dolkrs  a  ton  ;  mid  no  donbt  when  the  Dornean  mines  are  in 
full  working,  they  will  be  slUl  more  cheap:  allliuugli  I 
consider  it  far  more  economit-al  for  the  fltrdits'  plants  to 
use  coal,  costing  even  mnc  dollard  a  ton,  than  to  rob  h^ 
cane  pieces  of  the  very  he^t  manure  they  can  pofi&ibly  have. 

I  have  already  noticed  the  eatpcnfie  of  drying  eaue-tracli 
In  ''  tlie  Stralis,"  &ud  at  limes  even  the  injpofl&ibility  of 
doing  HO  for  weeks  together;  wbicb  renders  traah  a  most 
unctrtaiii  and  expensive  fuel:  the  ndoption  of  another 
descrijjlJoii  of  fuel  is  tlierefore  imperatively  called  for  in 

*  I  havf  nf]  ii]@iin»  of  forinm^^  on  r»irjinikl<?  of  the  mt  nf  man^tp  and  <kth«r 
wcfldi  for  foel  ld  the*  West  JiLdiU)  hut  bi  euhdj-  pjitti  it  ia  vcrf  qbuadutif  If 
noCchup. 
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Ouir  case,  by  the  most  powerful  con  side  raliona,  quite  npart 
from  the  eslreme  value  of  the  cane-trash  as  ft  manure. 

Thifre  are  no  uld  and  ileeply-roott-d  prejudtcea  ainonc^at 
iUe  planters  of  ihe  Blraits  Settlements  to  uombiit,  as  js  the 
cjue  r/hh  those  of  the  Went  Indies;  and  I  have  pleasure  in 
believing  that  they  will  not  hesitate  to  adopt  the  colitsg  so 
palpably  indicated  to  them  by  reason. 

i  have  been  at  pains  in  the  former  chapter,  to  hnpresa  od 
planters,  the  neceeaity  of  returning  to  the  ttoil  the  wlioleof  the 
eane-trash  and  leaves  (in  as  green  and  fresh  a  fitate  a^  pos^ 
aible)  ;  but  as  a  Enaniire^itniore  properly  belong!^  to  the  pre- 
teat  chapter,  and  therefore  requires  a  more  especial  uolice 
here. 

It  has  long  been  hnon-n  to  a  few,  that  the  parts  of  a  plaut 
wben  ilag  into  the  soil  aroLinil  its  roots,  furnish  the  very  best 
MX\d  most  ^eoial  noariflhment  that  can  be  afforded  it;  but» 
not wiih^t ending  this,  the  fact  is  far  from  being  generally 
underrtood. 

In  the  case  of  sugar-planters,  we  find  that  large  herds  of 
cattle  have  been  hcpt  up  on  estates,  expensive  manures  im^ 
porled  from  Enrope,  and  various  other  courses  adopted*  in 
order  to  maintain  a  degree  of  fertility  in  the  soil,  far 
1«M  than  is  desirable  and  possible ;  whilst  at  the  same 
tine  th(?y  were  thoughtlessly  using  as  fuel,  that  r^hoice 
numure  which  the  cane  plant  itself  supplied  in  its  leaves  and 
tnsh. 

There  are  few  planters  who  now  doubt  the  perfect  effi- 
ciency of  caue- trash  as  manure;  but  there  are,  no  doubt, 
aomr  who  still  cling  to  **  the  pood  old  system  of  Hj-penriing 
and  basket  manuring,"  who  still  would  like  to  order  from 
England  '*  composts"  of  erery  kind:  men  of  *' the  fine 
old  achool/'  who  term  all  attempts  at  improvement  "dan- 
gerous innovations.*'  For  the  benefit  of  Eueb  men,  as  :vell 
BA  for  the  information  of  all  others  who  may  not  have  had 
an  opportunity  of  meeting  with  the  interesting  facts  pre- 
viously, I  wiU  now  venture  to  give  an  extract,  comprising 
oomc  notes   contained  in   Baron  Licbig;s  very  celebrated 
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vork  on  Org&nh  Clieiuistry.  The  subject  is  the  rine,  And  tbe 
mode  of  manuring  it :  but  oa  the  remarks  are  in  every  acute 
tipplic&blc  1o  Ibe  sugarcane  also,  thero  is  sufiieicnt  eiccuso 
fcr  my  introducing  so  k-ngtlij,  but  inatractire,  an  extract  i& 
tlita  place. 


i 


On  the  Mode  of  MxHUBiNa  Viheb,* 
"TLe  ob^rvalions  coiilalued  in  theiulloniu!^  pa^en  eliotild 
be  extensirelj  knovrnH  because  they  furnish  n  rcmarh-Mc 
prot>f  of  the  principles  \vhii:h  have  been  staled  in  the  pre- 
ceding part  of  the  work,  botli  as  to  iho  njaniter  in  which 
mfl-nurc  acts,  and  on  the  origin  of  the  carbon  and  uilrogoa 
of  plants.  They  prnve  that  a  vineynrd  may  be  relaiiied  io 
fbrtilityT  without  the  sjiplieatluii  of  auiiiia]  matters,  wben  the 
leaves  and  branche:^  pruned  from  the  vJnes  are  citt  into 
am^ll  pieces  and  used  as  manure.  According  to  the  6rst  of 
the  following  statements,  both  of  which  merit  completi^  con- 
tidencc,  the  perfect  fruitfulncEs  of  a  vineyard  has  been  mam- 
taiued  in  this  manner  for  eight  years,  and  accordiDir  to  the 
second  ^ratemenl  tor  l«n  years. 

*'  Now,  during  these  long  period*,  no  carbon  was 
veyed  to  the  soil,  for  that  contained  in  the  pruned  bra. 
was  the  pi^uce  of  tlit  plant  ilaelf^  so  that  the  vines  were 
placed  exactly  in  the  same  condition,  as  trees  in  n  tbrcft 
vhich  received  no  manure.  Under  ordinary  circum- 
fitancce  a  manure  containing  potash  must  be  iieod,  otber- 
wise  the  fertility  of  Xhe  soil  will  decrease.  This  ia  done 
in  ell  wine  countries,  so  that  alkalies  to  a  very  considerable 
amount  must  be  extraeted  from  the  toll.  When,  however, 
the  method  of  uianaring  now  to  be  described  is  adoptetJ,  the 
quantity  of  alkalies  exported  in  tlie  wine,  does  nut  exceed 
that  which  the  progressive  disintCLrration  of  the  soil  over; 
year  renders  capable  of  bein^  absorbed  by  tlic  plants. 

^*0n  the  Rhine,  one  litref  of  wine  is  nalculaled  as  the 
yearly  produce  of  a  isquare  metre  of  land  (,10.8  square  feet 
English).     Now  if  we  suppose  that  the  wJne  is  tUrec-f>urth( 

•  Bw  Ltetilg'i  OrgiBlc  Ctictnhtry,  hy  Dp.  Lyon  PlfcjfilP,  p«g«  Sll. 


to  the 


VIVES    HAFrRBI>   VTTH    THEia    OWN    aitAHCHCQ.         179 

sntumfcd  wKli  creiim  of  farrnr,  a  proportion  mucli  aboTe  tbe 
triillj.  tlieri  vie  rcaiove  froui  every  squnrj'  metre  of  land,  with 
tUe  vfiii^  oaI^«  !.S  graniinc  of  potAsZi,  1000  gramruea  (1 
litre^  of  cliampagiie  yield  only  1 .54.  &nd  the  same  quantity 
of  Waclicnbeioior  \J2  of  a  rc?&idiic  whidi,  nfter  being  heated 
10  rediiose,  is  found  to  consist  of  ojirbonat^.  One  vine- 
stocky  on  en  arera^e,  grows  od  every  sqnnre  metre  of  lanii, 
and  1000  p!irt!4  of  the  pruned  brandjcs  oonlnin  56  to  60 
parts  of  carbonate,  or  38  to  40  parti*  of  pnrf  potJi^jb.  Hmce 
rt  is  erident  that  4rt  o^rammes.  or  ore  ounco,  of  iliese  branches 
oonijtin  fl*  mucb  potasli  n^  1000  sfrftiiimes  (I  litre)  of  wine. 
Bill  from  ten  to  twenty  limea  tlib  quantity  of  branches  are 
yearlT  taken  from  the  abov-e  extent  of  3urfiLce-  •  •  •  •  " 

On  thr  manHTiiiif  of  the  sort  in  vinn^ards.  —  '*  In  rofo- 
rence  to  an  article  in  your  paper.  No.  7,  1838,  and  No, 
29,  1830,  I  oannot  omit  the  opportunity  of  again  CRllmg 
the  piibUe  atlention  to  the  fact,  that  notliln^'  iii'^re  is  n*»ce9- 
aary  for  the  manure  of  n  vineyard  than  tlie  branches  that  arc 
ctit  from  tlie  vines  tbem^dves.  My  vineyard  has  been  ma- 
nnrM  in  this  wnr,  for  ei^ht  yonrs,  without  recciTing'  any 
oth'>r  kind  of  maonre,  and  y&t  more  beautiful  iiiid  richly 
lacten  vines  could  scarcely  be  pointed  out,  I  formerly  fol- 
lowed th<i  metliod  U!in!t]fy  praiTtl^od  in  this  dt^tnct,  nnd  was 
obliged  in  cimitequeoce  to  purelia^e  manure  to  a  largf  amount. 
Tljia  is  now  entirely  saved,  and  my  land  Is  !n  excellent  con- 
dition, A\  hen  I  see  the  fatiguing;  labour  uatd  in  the 
manuring:  of  vineyards — horses  and  men  toiling  up  the 
niountains  with  unneeeasory  materials — t  tccl  incliucd  to  say 
to  oil,  come  to  my  vineyard  and  see  bow  a  bountiful  Creator 
has  provided  that  vines  shnll  manure  tbemsdveB,  like  tho 
tree*  in  a  forest,  and  even  better  than  they.  The  foliage 
fiills  fmm  trees  in  a  forest  only  when  They  are  withered*  and 
tliey  He  for  years  before  they  decay ;  but  the  branches  are 
pruned  from  the  vine  in  the  end  of  July  or  beginning  of 
Au^nst,  whilst  aiill  fresh  and  moiflt.  If  they  arc  then  cut 
into  fimidt  pii'cee  and  mixed  with  the  earth,  they  undergo 
pntrefftction  eo  eompletely,  thai,  &9  I  have  learned  by  expo- 
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riecce,  at  the  end  oT  four  weeks  not  the  smallest  trace  ofj 
them  cen  be  found/' 

"  Rfmarhs  btf  the  Editor. — We  find  tliL^  following  noticres 
tlie  5niiio  fiict  in   IIpnikrEOii^H  llisti^ry  of  Wines  of  tlie  CA 
and  IfewTiuie; — 

^*  The  beat  manure  for  vinea  ia  the  brandies  pruned 
the  viucB  tlicmselrea,  cut  irito  sniall  pieces,  and  inkmediatelj 
mixed  with  the  soiL"  .3^1 

These  branehea  were  uaed  as  marure  Ii>Qg  since  in  S^^ 
Bergstrasse.  M.  Frauenfelder  says:  "*  I  reiEieraber  that 
twenty  years  ago,  n  man  called  Peter  MiiUer  Ijad  a  vtney&rd 
here  which  he  manured  with  the  branches  pruned  from  the 
vines,  and  continued  this  prs-clice  thirty  years.  His  wiiy  of 
applying  (hem  was,  t4>  hoe  them  into  the  soil  after  having 
cat  them  into  small  pieces.  HJb  vineyard  wag  alwnys  in  a 
thriving  condition;  so  mneh  so,  inde«d>  that  thi^  pcasAnu 
here  speak  of  it  to  this  day,  wondering  that  old  MiiUer  hatj 
so  good  a  vineyard,  and  yet  nsed  no  manure.*' 

Lastly.  Wilhdni  Ruf  of  6chrie8heim  writes :— '*  For  the 
last  ten  years  I  have  been  nnable  to  place  dimg  on  m] 
vineyard,  because  I  am  poor  and  can  buy  none.     But  I  wi 
very  unwilling  to  iillow  my  vines  to  decay,  as  they  are  my] 
nnly  source  of  support  in  my  old  age ;  and  I  often  walked 
very  anxiously  amongst  them  without  knowing  what  I  should 
do,     At  lust  my  neceasities  became  greater,  which  made  ni« 
more  attentive,  so  that  I  remarked  ihaL  lite  grass  was  longer 
in  someapots  where  the  branchea  of  the  vine  fell,  then  on  iho&e 
on  which  there  were  none,     So  I  thought  on  the  matlcr.and 
then  said  to  myself,  if  these  branches  can  make  the  gi 
large,  strong,  and  green,  they  must  also  be  abk  to  maki 
my  plants  grow  belter,  and  become  sErong  and   green, 
therefore  dug  my  vineyard  aa  deep  na  if  I  wonid   pnt  dung 
into  it,  and  cut  the  branches  Into  pieces,  placing  them  in  thoj 
holes  and  covering  them  with  earth.     In  a  year  I  had  tb< 
Tcry  grfat  satiefaction  to  see  my  barren  vineyard  become 
qnitc  beautiful.    This  plan  1  continued  every  year,  and  now 
tny  vines  grow  splendidly,  and  remain  the  whole  suoimefj 
green,  even  in  the  greatest  heal.    All  \i\^  neighbours  wondi 
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veiy  much  ho\v  my  vineyard  in  so  rich,  ami  tlie.t  I  obtain  so 
maoy  grapes  iroin  it,  and  jet  they  &11  kno^'  that  I  bare  put 
no  dung  upon  it  for  teo  years." 

In  tbjjj  extract,  we  have  numerous  instances  offorded  iia 
of  the  wcnderfal  efficacy  of  the  vine  prnniogs  as  a  njanure 
t(i  the  vine  itself^  and  we  are  inrormed  that  no  mannre  was 
given  10  coTHpensate  for  the  siibstanees  taken  from  tlie  vines 
annually  in  the  form  of  grapea :  ooLhhtg  but  the  mere  pruii- 
ings  were  returned  to  the  soil,  yet  vines  so  treated  were 
Ibttnd  during  ten  years  to  continue  in  splendid  condition, and 
yield  a  tu&Kiiuum  qnantit^  of  rich  fruit. 

Kow  this  h  precisely  my  opinion  aa  to  the  results  to  be 
expected  from  manuring  engar-cane  tields  with  the  sngar- 
G&ue  itfielfj  minus  the  juice  extracted  from  it. 

I  feel  <iuite  convinced  that  if  all  the  green  leaves  and 
green  trash  be  plouglied  into  the  soil  whilst  yet  green  and 
fresh,  thnt  the  cane  would  require  no  further  manuring,  save 
tlut  which  X  hare  denominated  *^  atuoapherlo  manuring,"  — 
id  est,  ploughing. 

It  has  been  estimated  by  Eumerous  planters  and  othera, 
tbftt  nut  more  than  fifty  per  cent,  of  ihe  weight  of  the  eaue 
IB  obtained  from  it  as  juit^e,  by  the  ordiuary  mills  used  for 
crushing,  on  estates  in  the  West  Indies  \  whereas  It  has  been 
s&tbfaetorily  demonstrated  that  the  plant  consists  of  ninety 
parts  of  Huid,  und  ten  parts  of  woody  fibre.  This  subject  will 
be  more  uimutely  entered  on  as  we  proceed :  but  it  ia  neces- 
sary to  note,  that  seventy-five  per  cent-  can  he,  and  is  at  times 
obtained  by  the  mills,  which  will  he  bereal^er  described; 
leaving,  in  tlie  form  of  green  cane-trash  or  megas*j,ils  proper 
parts  of  woody  tihre,  and  fifleen  pet  cent,  of  unexpmssed 
juice.  In  the  case  of  inefficient  pressure,  such  as  ahow's  an 
Amount  of  juice,  not  exceeding  tifty  per  cent,  of  the  whole 
weight  of  the  cauc,  of  course  the  remaining  fifty  per  ccnL  ia 
received  again  by  the  soil,  under  the  system  of  manuring 
with  cane-traah.  Calculating,  iherefore,  that  the  [quantity 
of  juice  expressed  amounts  to  seventy-five  per  cent,  (with 
good  arKl  etficient  mills),  then  the  green  cane-trash  or  me- 
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gAe«  available  for  niELuare  will  be  tmeaty-ti^  per  cent,  of 
the  wliole  taken  from  the  laad.  No*t  plaut<<?&nea  geD&rnUr 
average  from  30  to  36  tons  an  acre,  which  would  pive,  if  of  the 
former  weight,  7i  tons  oFgrccn-traah  j  or  if  of  the  letter,  then 
8j  tone,  AS  manure  ficr  aere^  independent  of  th«-  long--top« 
and  the  ^try  leav^:  the  former  being  gei>erally  used  as 
fodder  far  the  (tattle  on  the  e«tBte,  and  llie  latler  not  unfre* 
qiienHy  hurned,  tfither  at  the  iv^orks  or  on  the  ^M.  Taikiag^ 
however,  the  greun-liaah  ali/ue  into  ihe  present  c^intate  at 
8  toii»,  and  raining  it  at  the  low  rate  of  10a.  per  Ion,  w« 
have  the  sum  of  4^  ;  which  wc  must  now  contrast  with  Uw 
cofit  of  coale,  sufficicnl  to  grind  tlte  canes,  and  manuf&otiire 
the  S4  tons  of  jnice  luto  eugar  Even  allowing  that  thw 
ainounts  to  3  tons  at  1/^  ^  3/.,  we  flnd  a  balance  in  favonr 
of  the  oane-trash  of  }l. ;  which  is  only  the  relaiive  ex|ieiifie  of 
either  in  I'Dgnid  to  fnel. 

Canes,  then,  can  be  manufactured  at  the  rate  of  IT,  per 
acre  cheaper  by  using  coals  than  hy  ctsing:  catic-tradL 
fuel;  whilst  they  can  always  be  carted  to  the  property  (if  at 
a  distance)  by  the  carts  that  take  the  prodnce  to  the  wkuf 
or  shipping  placc^  withont  enlailir^  any  ndJitiona.!  expeoAa 
worthy  of  lieJng  noted.  Dut  how  are  we  to  estimate  ih« 
Talue  of  thrt  cane-trash  niannrf,  exi^pt  hy  COTiJiideriof!  that 
by  its  use  we  ensure  the  production  of  a  large  after-cro|j :  a 
crop  so  abundant  oa  to  equal  the  preceding-^  and  Mill  con- 
linae  from  year  to  year  IIjc  saaie  BTcrage?  It  must  ha 
rcmt^mbered  that  in  retarnin^  to  the  fioil  8  lona  of  cane- 
trssh,  we  supply  the  eisact  uiaieriaU  requitiife  for  ihe  pn>- 
dnclion  of  a  similar  crup :  tiiere  is  not,  a  single  constitDenC 
but  what  is  needeil,  and  will  therefore  he  used;  wliicli  oo*- 
tainly  can  be  Kiid  of  no  other  ilegcnption  of  manure. 

In  the  growth  of  the  cane-plant,  the  atmosphere  cond 
largely  to  the  supply  of  nourishment  necessary  to  its 
development,  not  only  in  respect  to  its  juice  alone,  but 
ala^  in  regard  to  the^whole  plant ;  thus  the  constituents  em- 
ployed in  ihi?  formation  of  the  leaves  and  sialkd  (as  welj  bb 
the  juice)  have  net  been  derirei)  from  the  soil  alone,  bat 
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liiive  beoD  extracted  from  the  atQiosph£;re  to  fto  oqtiat,  if  not 
f*r  prcaler,  degrt^e.     Hcn*?e  il  oc^^ure,  that  by  returmnjr  t^le 
irhote  of  the  leaves  nnd  trssb^  we  f^ompenRale  the  soil  for  ihe 
eontentfi  of  the  juice  which  we  do  icot  reliini.     The  jiriictice 
of  fet'diog  cdttlc  Du  the  loog-tops  (green  leaves  on  th^;  u|i)jer 
portiQii  of  the  o^ne)  is  a  most  wanton  %'ialation  of  the  ficience 
of  i^Ticulture ;  which  la  the  more  unpardonablo  tt^  ^vmea.-' 
grsM  IS  to  easily  eiiltivatcUt  c\nd.  cnn  be  so  abundantly  pro- 
i*aTed :  at  least  in   the  West  India,   Ulands^  HTid  every  part 
of  India  that   I   hare  been  ia,     Guinea-graaa  U  al»o  a  most 
DUtriiLOEis  fodder;  aud  ou  eAtat«^,  HMs  can  always  be  kept 
in   rich  culture  by  occasional    ploughtn^s,  and   inanuriii^ 
ikvm.  Hie  CEUtle-peos:  but,  hke  other  plants,  this  g^raas  has 
n^er,  to  my  knowledge,  been  cnllivatcd  as  it  ahould  be 
ID  the  wc«t.*     I   hare  already   frequently  obserTed,   that 
Ihe  long-tops  auJ   green   trash   shouM  be  ploughed   into 
tbe  soil  im  medial <?1y  the  rane  piece  U  cut,  and  before  the 
snn  ha^  had  time  to  dry  up  their  inobture:  lu  fact,  levelling' 
the  bank*,  rind  thus  ct^verhnj   m  tlie  long-lops  and  green 
tnui]\   tthonld   begin  immediately   the  tirst  cstt-load   of  the 
latter  amTes  in  the  fitld  from  the  mill ;  thus,  cutting  canes 
would  be  going  on  in  tkic  middle  of  a  ticid,  and  levelling  at 
the  end  tir^t  cuE,  making  the  two  oporationa  to   be  ^imul- 
ttncone.     The  parts  which  are  green  and  nioi*t,  undergo 
pdlrefaetion   very   ra[iidly,   and  are  thereby  converted  Into 
iiiiinDS.     This    rapidity   of  putrefaeuou   h  as   apparent  in 
the  case  of  the  cane-tra^h  and  leaves,  as  in  that  of  the  Tine- 
pnimngA   qaoted ;    but  the  proccaa    13    either  quicker  or 
slower  according  to  the  nature  of  the  aoil,  and  the  moialure 
prcflcnled  to  it;  thos,  in  n  porous  soil,  where  tho  air  ciLU 

Qikaea-gnBt  ahc^uld  be  planlod  tn  nwi  at  re^Ur  diiUmect  Jiparlf  lu  Bicn- 

■t   page  1^]    adJ  DTcn    nt   lUataTic^i   ulong    fhfi    row*,   n  ihjkt  the 

mtA  cnillTMur  to^y  work   Ikiw«cq  Ibe  rvcU,  «-a<dicaLiu^   woetb  had 

LtfgEKting  iLe  aUiHilce  coniUtm^nUof  thPWlL     In  thia  muiaer,  AtUr  tha 

field  tau  been  [uojiurcd,   ladlcm  curri  (niajzf^)  inay  \n:  pUnU'iI  lictwrcu  iim  tvw$, 

tiLd  be  ploughei]  Lnlo  tb«  >oil  dAit  itju  ''vara"  tatvc  been  pltii^knl ;  thiu  luakuay 

a  fcU  supply  both  com  imd  ;nu  vithuaL  bocooilii^  ImpoTcriibcd.    The  gru 

msBCmliimyA  bv  e«l,  not  fad  doirii. 
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penetrate  freely,  it  h  yery  mpid ;  whilst  in  lieavy,  coltOMTC 
Ifind  ihe  time  occupied  ia  iiiuch  grea-lcr.  Kut  iht?  jreokrly 
a{>pTic&tiojj  of  v^'getable  matter  (f^ucli  as  c&nG  leaves,  uvd 
traaliX  togetl»?r  wJtL  tlic  effect  of  freijueul  ploug^liings,  vrill 
JQ  lime  render  llie  LcaTiest  clay-soila  porous  ;  bul 
addition  ofEand  much  cstpcditcs  this  Ucsirabic  effect. 

Pluntinp  bcQiiB,   poae,  iuccrno,  indigo,  or  other   pi 
between  the  cane-rowB  ^when  caiies  arc  first  pUiited)^ 
aflenrards  ploughing  them  iolo  the  soil,  n-hilst  green  and 
succi^lenl,  lias  a  powtprful  cffevt  in  ff^rlilixtng  Innd,  nncl  wh«tt 
perfomied   entirely   by   agricultural   ini|JemeEtlB  may,  even 
!d  the  Wctt  Indies  (where  labour  is  expensive  and  ecarcc), 
be  practised  witlioul  any  great  expenBe.     Indigo  is  «  tc^ 
valuable   plant  for   sucJi   t\   purpose  a9  this,  and  ma^    be 
planted  by  a  drill  (in  regular  lines),  jufit  at  the  commeoce- 
mcnt  of  the  raina^  and  in  luo  moadie  afVer,  be  uprooted,  laud 
along   near   the  roots    of  the   young   canes,   and   moalded 
over:    the  only  part  of  tliege   ojierutions  necessary   to  be 
performed  by   hand  labour*  is   the   uprooliu^  aud  placiug 
them   evenly  along  the   cane  rowa^  ao  that  the  plough  fol- 
lowing  may  cover  them  over  completely  and  ncallj',     1 
Tuuet  also  remark,  that  if  the  indigo  plants  arc  cut  (to  wiibio 
a  few  inches  of  the  ground),  when  they    have  attaiiK^d  » 
good  height  and  shew  a  fair  bush,  instead  of  bemg  root«d 
lip,   tbey    will   again   f^priiig  forth   amazingly  <iiiick,    and 
furnish  another   fine,  bushy  plant  [before  the  end  cf  llie 
raina),  which  may  then  be  rooted  up   and  moulded  orer 
as   the   first.     This   latter    plan   presents    the    advantage   of 
two  crops  being  afforded  to  ibe  soil  instead  of  one,  at  Ihe 
espense  only  of  the  cutting;   which,  when  the  labourera 
have  ^harp  sickles,  is  very  quickly  and  neatly  performed, 
aud  cannot  entail  any   grent  expense,     Tim  iiidjgo   plant 
BO  applied   furnishes  a  very  rich  manure  for  the  cane,  to 
which  culture  it  is  continually  appropriated  by  the  natives 
of  India;  although  not  until  Ihe  colouring  matter,  formiap 
theiudigo  of  commerce,  has  been  extracted,  and  the  jdant 
becomes  partly  decomposed  :  but  in  the  Straits,  the  Chijjcs« 
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wbo  oaltivfltc  intligo,  first  <>itract  tbe  colouring  matter  from 
ihe  plantSj  ihen  lake  tbeni  at  ooce,  all  dri[ipiiip;  with 
TQoisCure  from  their  vats,  to  their  cane  patchei,  where  xhey 
iay  them  carefiillv  along  the  roots  of  the  cane«,  nnJ  then 
moiih]  over  tfieni,  1  Tiave  seen  Chinese  hi  this  manner 
prorJuce  excellent  canes  frojii  land  so  sandy  uud  otherwise 
Dnfertilt*  that  no  European  planter  would  for  a  moment 
thi&k  of  planting  cane?  in  such  land.  Thna  it  h  {in  Pro- 
TiEoe  IVelleflley)  that,  wJiererer  a  Chinamafi  eultiTftlCfl 
iiuligo,  he  is  always  sure  to  oultivnte  a.  patch  of  canes  also. 

Xndigo  seed  of  the  best  description  may  always  be  ob- 
tained in  Calcntia,  and  generally  at  a  cost  of  about  six  rupees 
(say  I2«.)  a  uiaund  of  HO  lbs. ;  H  lbs.  of  which  (if  (rood  freali 
seed),  will  serve  to  plantout  one  acre  of  cane  land-     It  may 
be  well  to  mention  that  Indigo  inual  he  planted  either  at 
llie  eomroeoccment    of    the  rains,    or   be  frequently  and 
plentifully  watered,    if  at  other  season fi ;  hence,   wherever 
1      ibe  means  of  irrigation  are  available,  this  "green-soiling'' 
may  be   prut^tised  all  the  year  roand.     I   cannot  but   eon- 
wder   it  a  very  cheap  and   ready  means  of  keeping  up  the 
fertility   of  cane  soils ;  and  it  is  more  especially  deserving 
of  the  planter'^  eonsiderationi    in  cases  where   the   cane- 
trash  (from  whatever  cause  it  may  ari^e),  ia  used  for  fuel 
instead   of  being  returned  to  the  aoil.      Indigo,  to    grew 
luKorlantly,  requires  a  generous  eoil,  eonsequently  will  only 
answer   the   plnnier^s    expectations    when    so    planted:     for 
ifistonee,  afler  the  land  has  been  mannred;  in   which  ease 
it   will   Hpriiig    u]i   vigorously    and    Inxurianlly,   furnishing-, 
when  cut.  an  immense  accession  to  the  soil,  aa  ila  nunjeroiia 
leaves  so  powerfully  attract  nourishment  from  tJic  atr. 

1  have  myself  seen  such  minicrouy  instances  of  the  re- 
markable etfect  of  this  manure  on  canea^  that  I  can  reconi- 
mend  it  to  the  planter  with  every  conlidenee. 

A»  I  have  before  f^aid,  a  great  variety  of  plants  may  hs 
tised  in  tlic  same  manner  as  the  indigo  :  hut  it  is  very  esseu* 
tial  to  remark,  that  the  greatest  good  can  only  result  from 
ploughing  in  the  plants  whilst  quite  green  and  auccalent; 
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and  that  the  beet  time   &r  so   doing   ia  just  before  tKej 
prepure  to  blossom* 

I  lijive  known  plaatera  who  planted  beam  and  pead 
amongst  tbeir  canes,  with  the  excelleut  iELtcniioa  of  diggio^ 
in  tbe  plants  arourt^i  the  young  cnnes;  but  an  over  amdetyta 
aecnre  the  beans  and  ]iena  re^^tilLiug,  always  seemed  to  tuakB 
tliem  forgel  the  object  in  ylew  :  thus  the  plants  were  alwaj* 
dry  before  they  were  dug  in,  and  consequently  the  lan^l  via 
no  way  beneiittcd. 

Having  Dosv  gono  over  what  I  cougldcr  to  be  tho  true^ 
system  to  be  pursued  In  manuring  an  estate,  I  will  proceed 
to  give  a  brief  Table  of  Mo-nures  ■  Aimh  aa  are  withui  tbe 
reach  of  every  planter :  first  premising  that  in  addition  \a 
carboniii  acid,  >vater,  and  ammonia,  (^vlMch  are  aeceaaar;  to 
the  cxiateace  of  all  plant£).  the  sugar-cane  requires  silica  umI 
potash  (in  the  form  of  sihcate  of  potash)  phosphates  Eutd 
other  subdlancea  peculiar  to  tbe  plant. 

Tlic  great  source  of  ''  carbonic  acid''  ia  the  atmosphere; 
froni  which  it  is  extracted  by  the  leaves  and  ^e^n  parts  of 
plants,  a^   before  mentioned.     It  is  also  supplied  by  htiititti 
(vegetable  matter  in  a  state  of  det'ay)  and  a  vaat  vMriety  of 
Bubstances-     ""Ammonki"  is  also  largely  derived  from  the  ■ 
atmosphere,  rain  water,  and  varioos  manures;  aa  will  be    , 
presently  shown.     "  Silicate  of  potash"  is  obtained  by  tiri- 
gation,  (as  it  aboundH  in  the  vater  of  rivers  and  streatoa,]  M 
mtitera)  earths,  ajghes  of  various  plants,  from  tbe  excremeal     ' 
of  varioiw  animals,  &c,,  6ic.,  &c     "  Pbospbates^'  are  ven 
numerous,  being  eigliteen  in  number ;  but  they  are  suppiied  M 
to  the  fioll,  by  iray  of  manure,  in  the  form  of  ground  bones 
finely   ponaded^   (which,   mixed   mth   sulphuric  acid,   farm 
pbosphoric  acid,)  In  the  oahes    of  plants  and  in   aoimail 
maunres. 


TaBLC    of    MA:7UB£fl, 
AAet  fraca  iho  engine  bailer,  ovapontoH,  qdiI  roia  edlL    TbcH  (LvJde 

Coal  irxAfir,  varjjtbTo  ^  L^encrally  illici  and  idmnlni,  nftli  bduB  qnuiiliiei 
Ume ;  winellaiH  raagnuL&r  anri  ilao  pcroxid*  oC  init. 
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'of  Iron  md  nf  maji^nne,  cIiIdtIdc,  carbonic  dcIlI,  Bulphoric!  tcid  and  plioa- 
phoric  ai^id  ;  vometiinefl  alLmiu  occJiTt,  And  e\ai  axid«  ol'  cdpiwp,  bat 
bcth  Tory  mnlj-. 
E^lsno-fr^A  cii«£  fucn/,  in  dfcaj,  bccunio  LumuB,  tinil  avppty  hh  jtlmudatit 
•Mn  of  artrootc  «ld  an^  DUrogtn  ti\  plaob  growing  txi  rhc  uiU.  in  vbLch 
Iha7  uc  «inlHdd«l ;  Ihi^ir  uK**  anriln  Kili<;ate  at  potasb,  cai^i^RCi^  at 
lime  ^d  palaili;  idioppbAta  of  limsj  niija  hnd  oiDgiHsia}  i^batplLciic 
odd*  oii4»  of  UxiOf  6.£.^  &a. 

Ei-ietf/rvn  tfionr^ar^for]/ r  «1llMtft  of  fi«luhj  ptiDiphuid  add,  ammonli, 
or  ir^taffle  mairer   in  a  ofate  n/  ilecicff  j  riirbooic  flCU,  flUrogan,  ia. 
Cbid  tSoKU  ttnt^  aheep  duns .  pbiiipLaie  of  Unie,  sJiitiaLCb  gf  t^i^^^v  ™  l^™^i 

cmninon  tolE,  tic.  A:*?. 
GMDuHfw^  nmmoDfBcBl  3q1u»  nric  icTJ,  and  hoIIa  of  pbolpb&ric  aeld- 
B«rM  Jkr^  and  iruut  t^tncniLly  BJkntn  of  pola»b  htkI  limo  adi]  didio'CBt 

pbtftpbatui.    AmmpuiacAJ  ullj,  uilc  ucliL*  ulis  of  pbtiaiibiH  u:  aiM,  Sti:* 
Nvmitn/aMi;   pliiuplmtL't  of  Ume  and  itki^fili,  Dilri^en,  Jtc^  Bee, 
UrOu,  uTKfi;  Treg  luetic  acid  md  laaMo  of  nmmctnift,  ^r,  j  uric  ocid,  muem 

frf  Ihe  blBiMoTj   flolphiLte  o(  [iuti»li^  anJpbale  of*ad«;   phvApbaLc  offoda; 

pkaa|ihBtB  DTaiuinoata;  chluride  of  ftodJDm ;  juEUrEftteof  dmmuiilA.;  phot* 

ytiatn  of  loBpiaia  anil  lime;  liticeoiu  cATtb  and  mter.    (ticritUiu'a 

BimtM;  pliDopbati^i  of  Limr,  DiAi^iie^SB,  Aic.  i   cofbanbto  (jf  lime,  &c,  &c> 

CiMiw,  fiDcmtl^  Mitible;  itiflleof  ommmiln;  o«]flle  of  ammonltt ;  aiaJaEe  of 
lime;  pibOtpbaU  uf  iirim*nia^  phuij>liHEB  of  nmnjoniB  Dntt  oingDMia;  tul' 
pbAtCd  of  poLfldb  uid  bodft  ^  ool  umiii>nuc  ^  pbo^pUatc  of  liiac  -,  oiay  and 
taiid ;  naLtr  and  orKunjt;  mnLtcn.    (AmiLjaJs  bj  Faurcrey  and  YaLqueltiii) 

lame,-  faiaiaoa  i\mc  or  nuicit  Uiatf. 

Mart  i  carboDnteof  lime.  cToy  and  flaad. 

Cbwi  ^vmiaAfiDd  a^LicAfgcuertUy  UnKcdnitli  iroif.  Lime,  ma^(«ia,aad  other 
KlBUiLUc  oxides  a/e  aecBAiciudly  preseoL  Id  ci^rtala  a&Euro]  duja. 

Sand,  tllfix  or  titici)  cnrbonate  of  Uaii.%  diic,  ,%c. 

IfuJ/h^m  ritfTf  andptndij  flrgflfaccous  carlbjCarbonatoDfllina  nad  ft^tabte 

^Laim    MlphaTk  ucLd,  llaK<,  and  water. 

8vi' .  chloriile  of  todlnro,  kc- 

ffalt  Kilter  i  chloiidt  Dfaoitjum  \  aulpbato  of  BoiU^  folpbnte  of  liiaaj  oUE^Kda 

of  putmlitin  -,  Bad  cbloridc  of  LnngncBmin- 
Dtor^ttJ,  gpboa ;  u  valuable  oi  a  mtDum  [i]p  reaion  of  the  qa&ntltiCB  uf  CAN 

boble  uJd,  Bod  ammuiiB,  wbLqh    it   attncU    from  th«  UHKHphtre,  ind 

»PpLi9  to  tliB  rcoti  of  pluols- 
CAiiU,  vaHabJL'  ^  a  frk^ljle  carbouatc  af  Elmc,  fiumetlmci  cimtAinln^'  4l»  small 

pDPClDnft  erf  olniiinB,  oiLilfl  Of  iroo  tiid  B^lfca,    >\hRi  il  Ib  trial  i>  Lcnaed 

•*«o«palonV  or  ■^  toap^  cbolk,"  i.t  oo^ti^ria  a  prtdomjnflnl  pnparilPO  of 

SmC f  ■  paltereat  Uioicoi]  njndcEued  fnjm  smoLi};  pitcotil  Hot  coutaim  bdipo 
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tulplinie  and  nrlivDntii  gf  ammvoifti  (ogotber  wilh  UtmmlnoB* 
{nctof^ing  Id  Vrt.) 


AH  these  subftBuccs  are  whhJn  the  reach  of  most  sugar 
planters  ;  but  probably  guano  and  salt-water  may  not  be,  if 
far  removed  inlaud.  However,  the  otbere  are  eerl»rnly| 
abntidaDt  eitougb^acd  can  be  obtained  without  any  diffictdtyi 
m  iliG  Wcfct  Indies,  Bengal,  and  the  Straits  Setlienients,  bs 
well  as  in  most  Other  parts  of  the  world  where  su^r  canra 
are  miltrvBted. 

Having  given  tbis  Table  of  Manures,  it  is  necessaiy 
that  1  should  remark  on  the  rarioits  sub&tancee  named  in  Ui 
in  order  to  point  out  the  constitnents  of  each  and  their  )HL^ 
tieular  vduo  id  the  culture  of  the  cane,  &c,  &c. 

Ci>al  tishct  are   extremely   variable    in    Appearance    tlid 
compos ition^  in  conEequenee  of  the  great  dilferenee  exlaliiig 
between  the  coal  cf  one  part  of  the  country  and  tbat  of  an- 
other.   Tlie  quantity  also  is  very  variable;  Hoote  gLviugofl 
ashes  only  1"7  per  cent.,  whilBl  very  few  afford  more  than 
fire  per  cent.:  still  there  are  some  yielding  from  uioc  to 
elercn    per     cenl. ;   a»    the    Glasgow   "splint  coul/'   S'fi., 
**  Cheriy  coal/'  ten,  and  "  oflnnel  coal/*  eleven  per  cent.  of| 
ashes;  hut  best  Wewcastle  *■  caking  eoal"  gives  only  1*60 
per  cent. 

Amongst  the  different  varieties,  therefore,  I  have  assumed 
five  per  cent,  as  a  fair  general  average ;  although  it  is  sure  to  J 
exceed  that  proportion,  unless  very  great  care  be  taken  toH 
aift  the  nshes  well,  so  aa  to  separate  even  the  smatlcsl  pieces 
of  cinder,  that  they  may  be  returned  to  the  furnace.     Some 
portions  of  these  minute  eiodere  will,  however,  no  doubtl 
remain^  and  be  carled  away  for  manure  with    the  ashefi: 
lience  it  would   be  a  great  advantage  if  the  ashes  and  the. 
intenninglEd  small  cinders  were  subject  to  the  action  of  a 
crushing  roller,  previous  to  being  returned  to  the  soil.    These 
Email  cinders  are  composed   of  cnrbonaccoua  matter,  en- 
Tcloped  in  an  iDcombustible  matter;  tlicrcfore  requiring  a 
higher  degree  of  temperature  to  reduce  them  to  ashes. 


Ifhod  tiahfs  v&ry  Hccordiiig  to  the  cleficription  of  woni 
from  whence  they  are  derived;  lieiicc  "  iiiati grove,'*  and 
other  wooda  grown  in  &  highly  saline  soil,  afford  a  Urge  pro- 
portion  of  soda  s&lls,  e^^pecially  the  carhooate.  In  the 
Stnits'  SettJemeTiU  the  sugar  estates  would  (aod  do)  iise 
more  of  these  deaeriptioofl  of  wood  than  of  any  other;  not 
that  tljere  is  not  an  inexhaustihle  supply  of  dry  land  forost- 
wood,  hut  beeause  the  high  tides  afford  such  admlrahic  facili- 
ties for  hringhi^  out  the  wood  cut  in  swanipfl.  T  think  I 
liave  loade  a  rery  fa-ir  general  average,  in  stating  the  a^hes 
rcsnlliug  front  aucb  wood  at  5  per  cent, ;  acid  there  can  he 
no  doubt  that  the  minute  picccfl  of  uLhjrnt  charcoal,  remoTed 
with  tlic  true  ash,  will  bring  it  ralher  above  that  average. 
The  ashea  of  wood  grown  ou  dry  land  (not  saline  swampe) 
rery  frequently  eont^iiu  one-half  their  wei^^ht  of  carbonate 
of  lime. 

Woody  fibre  (lignin),  whether  that  of  the  forest  tree,  or  of 
llie  sugar-care  plant,  is  composed  of  earhon,  oxygen,  and 
hydrogen,  and  compmes  very  nearly  the  whole  of  wJtitt  la 
termed  vegetable  matter.  When  burnt  it  is  almost  entirely 
^ssipated,  little  other  being  Ictl  as  nahes,  anve  the  mineral 
constituents  denved  from  the  soih  Thus  in  buming"  vege- 
table matter  (in  contact  with  fiir)  we  lose  from  90  to  \)7  per 
cent,  of  the  elements  of  which  th**y  were  composed;  which 
serves  lo  expose  to  us  the  luischievous  practice  of  Lurning 
off  the  dry  leaves  and  cane-trash  remniriing  on  a  cane-pieee 
aJler  it  Is  cut  The  same  leaves  and  trash  being  buried  in 
the  sod,  instead  of  being  burnt,  would  furnish  for  succeeding 
crops  the  addiliou  of  90  lo  ^7  per  cent  which  they  other- 
wise lose;  as  the  very  fluiall  per  centage  of  ashes  can  form 
but  an  eiftremely  inade'^uate  substitute  for  the  rich  eon- 
sfituenta  dissipated  and  altogether  lost  by  burning.  Hence 
I  consider  that  burning  olT  the  trash  of  a  eane-^eld  :s  an  ilt- 
judged  and  ruinous  practice,  which  the  planter  should  only 
adopt  in  very  extreme  cases;  such  as  a  swarming  of  insect 
matter,  destructive  to  the  cane-crop,  (as  the  *'  borer/'  and 
Others).     These  insects  often  so  abound  in  a  cane-piece*  thftt 
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burQing  off  the  trash  has  been  found  the  only  efl'ectual  me% 
of  destroying  them ;  as  the  lorvcc  inttj  be  buried  in  the  sm^ 
together  n'itb  the  cfine-tr&sh,  f«-Jtboat  receiving'  (he  least 
injury  I.  no  that,  at  their  appointed  time,  they  bur^t  forth  in 
actiTC  life,  and  couniit  fearful  baroo  amon^t  the  ^proiriii^ 
oaiies.  Scune  estates  will  requirii  a  burning  <>ir  of  this  kind 
generally  onee  in  five  or  eeven  years,  bnt  I  nerer  knew  ooe 
that  demanded  it  oftener. 

I  have  calculated  that  on  eacJk  acre  (producing  5,f>00  ll]«^ 
of  sugar)  726  Ihs.  (nearly  61  cwt.)  of  wood   a&Lea  couUl  ht 
applied  as  manure  for  every  crop;  which  ashes  are  supposed 
to  bo  the  residue  of  wood  eocGumed  in  the  fiirnaees  of  the 
manufactory.    Of  these  ashes,  only  a  portion  iia  soluble,  until 
jt  has  passed  through  eertatn  transformations :  the  soluUe 
pnrt   eontiist^    of  the    alkaline    Bulpbates,    carhuiuit^s,   Aud 
chlorides  i  and  the  insoluble  portion  chiefly  of  carbonate  o 
lime^  Qud  probably  magneBia*  phosphate  of  linte,  phospLsLie 
of  iron,  &c.  kc.     Therefore,  to  render  immodlatcty  availubk 
the  whole  of  the  confitituents  of  the  a^hes,  it  (roaJd  be  neoc^ 
sary  to  separate  the  eolublo  from  the  Insoluble  pans:  say 
pouring  on  them  some  hot  water  from  the  steam  engine,  aad' 
stirring  the  mis  tare  ^ell  for  sonie  time:  llieu,  when  it  has 
subsided,  drawing  i>ff  the  alkaline  ley,  which  would   crtntaln 
however  hut  a  portion  of  the  solubles  cumprisetl   in   the 
ashes;    treating  the    latter  with    eulphoric    acid   to    libe* 
rale  the  phoephorie,  in   order  to  diseolvc  the  phrephfttea, 
and  thereby  allowing  the  tree  plioflphoric  acid  liberty  to     i 
combine  with  the  alkaline  earths  contained  in   the  soiL*  ■ 
Another  methcd  is  to  mix  ashps  (in  bpaps)  with  small  por-      \ 
tions   of  decaying  vegetable   matter,  keeping  up  il  sufficient 
moistnre   and  warmth,  whereby  a  fermentation  Is  iudiiceci,  ■ 
and  the  ashes  become  converted  into  mould ;  or>  in  other  ^ 
words,  the  putrefactive  process  ia  rajndly  accelerated,  and 
the   ashes    thereby  speedily  transformed   into  solullo  sub-  ■ 
glances.     If  applied  lu  their  crude  state,  the  insoluble  parts 
remain  Linarailable  as  nourishment  to  plants,  until,  in  course 

"  D(J  tin  sftDB  pnaclijlc  M  tli*l  oT  l4v'«  Vttcal  Muort,    Uair,  1342, 
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of  ttioe,  the  chFLDET^s  Dfiectcd  in  the  aoil  bring  about  aa 
AJlerAtion  of  lleir  cbajucter^,  Aehe9  likewise  absorb  moia- 
ture  from  the  ntmosphere,  and  relnin  it;  in  addition  to 
vhioJi  their  meolinnic^&l  inRuence  ia  raJuabl^,  ns  opening 
keavjT  soiU  and  conducing  rn  their  porosity. 

Cane-trtuk  and  Uavts.- — I  liave  alrt^ady  said  so  loiij^b 
on  tliia  subject  ibat  there  remains  little  more  to  be  ndded. 
in  all  coontries  not  jnti^ted  by  tiiat  lortnidable  encnjv.  tlie 
*'  wbite-anl,"  I  strongly  reeommetiil  tbe  return  to  tbc  30L  of 
every  portion  of  tbe  cane  ibc  instant  it  can  be  eticdod  :  (he 
eane  leaves  remoTcd  in  Irssliin^  the  mometit  tliey  are  taken 
off  (as  recomniende^l  hi  page  72);  and  tbe  ion^-tops  aud 
^reen-triisL  iiumediately  tlie  lutter  caxi  he  brought  from  the 
mill  to  tlie  field — which  should  be  by  (be  same  earls  tbat 
take  the  cacea  from  the  field  to  tbc  milL  I  irould  have  uo 
dung  heaps,  nor  "  compost  reservoirs/"  but  return  every  por- 
tion to  tbe  soil  immediately,  and  allow  it  there  (o  iindergo 
Ibo  rernaentative  and  putrefactive  processes. 

But,  in  many  paHe  of  India,  enne-trasb  could  not  be  so 
applied  to  the  soil^  except  just  at  the  eouimeTiDem^nt,  and 
diintig  till*  contiimat^oe  of  the  rains  ;  which  Is  a  feeason  \i-lieii 
manufacturing  ia  never  carried  on.  Were  cane  tra^i  to  he 
returned  to  the  soil  at  other  periods,  the  land  vrould  imme- 
diately become  a  perfect  hot-bed  for  tThite-ant«,  and  quite 
ruined  for  sugar-cane  cultore;  tbeeyelens  then  is,  to  have 
cane-trasli  reservoirs  dug,  near  the  different  wells  or  poud^ 
on  the  estate,  into  nliicli  the  cane-trash,  ashes,  and  various 
vegetable  collections  sbunhl  be  deposited.  In  this  manner, 
as  the  irrigation  of  tbe  fields  proceeds,  and  at  a!l  limes,  wafer 
could  be  conducted  into  these  reecptaeles,  so  fis  to  keep  up 
ratlier  an  excess  of  moisture,  in  order  to  deter  the  whitc-anttf 
from  making  them  thetr  abodes;  which  they  could  not  do 
when  too  much  moieture  was  ftresent.  At  the  same  time,  the 
fermentative  process  would  ^  00  bet  slowly  (coTnparatiTely 
speaking),  from  water  being  always  in  excess:  thus  tbe 
ftccninnlaled  vegetable  matter  would  be  found  in  n  very 
desirable  condition  when   required  to  be  applied  to  tbe  land 
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in  June,  when  the  rains  commence*  Being:  then  laid  on  the 
land,  and  immediately  |>loug:hcd  in,  tlie  fermoatalire  t)ro«««t 
would  speedily  be  completed  in  the  soil, 

A  great  deal  depends  on  the  manner  in  which  this  (as  veil 
as  all  other  descriptions  of  manure)  is  applied  totbt?  soil,  and 
a  very  great  deal  of  after  trouhle  and  diaappoinCment  may  be 
saved  by  esercLsiug  a  little  judgment  In  the  first  instance. 

If  landa  are  being  prepared  for  caaes,  (and  not  yet 
planted),  the  beat  plan  "will  he  to  put  in  as  many  ploughs  as 
can  be  sparcdf  on  the  occurrence  of  the  Grst  sboner  of  rain 
(in  India),  and  plough  the  land  into  trenches,  as  close  IQ  e^b 
other  as  conveniently  can  be  done.  The  manure  i^  then 
placed  in  tliese  trenehea,  and  covered  over,  by  the  lanil  being 
hainghered.  When  all  the  fields  are  ihiia  manured,  they 
may  i^iuain  in  that  condition  for  a  short  time;  afkcr  which 
tbey  should  be  well  stirred  about,  vvith  cither  the  common 
barrow  or  the  cultivator,*  which  wdl  thoroughly  mix  up  tb 
manure  with  the  soiL 

If  ihid  manure^  however,  has  to  be  given  to  young  esnes, 
the  aame  period  of  the  year  mnst  be  chosen:  hitt  themodeof 
applieuLioa  dificrs,  inasutuch  aa  it  muat  be  laid  along  the 
cane  rows  near  the  roots*  and  then  moulded  over ;  imoie^ 
diately  after  which  other  portions  may  be  placed  in  treiicbe:^, 
ploughed  between  the  same  cane-rows,  and  covered  over  bj 
the  small  cultivator  op  harrow  being  run  over  the  ground. 

In  this  manner  the  whole  of  ike  vejjetable  matter  won 
become  available  (when  converted  into  humua)  for  ibe  snppl 
of  nourishment  to  the  plants,  none  being  destroyed  by  lb 
white^aat ;  which  would  be  unable  to  molest  it  duriirg  the  wet 
season  if  the  soil  were  well  worked,  and,  by  the  time  that  was 
over,  there  could  no  longer  be  any  apprehenaioD,  aa  the  fer* 
mcDtative  process  woald  have  removed  it  from  that  liability, 

The  wet  season,  however,  forma  no  safeguard,  wbon  th 
seal  is  not  worked  up  during  its  continuance;  for  these  pesta 
form  water-tight  cells  in   the  ground  (about  the  sise  of 
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omnge)  in  a  rery  short  space?  oF  lime,  from  wlieiice  lliey 
issue  forth  on  tlicir  destruclive  excursioiLs.  I  have  seen,  iri 
a  square  yard  of  ground,  a  Joxeii  sucli  cells,  each  bavin^;  a 
nest  contained  ia  it ;  and  they  always  appeared  to  mc  to  be 
mero  temporary  abodes^  copstructed  on  a  principle  quite 
distini^t  from  that  of  tlieir  kri^^o  nests,  and  are  very  often 
found  empty  tits  formor  occupants  haviQ|^  doubtless  returned 
to  I  lie  general  nest- 

The  lermentative  process  converU  cane-trash  and  q]I  other 
ve^eUlle  matter  into  htimiUt  the  existence  of  wliich  In  a 
sctl  is  30  esaentiaJ  to  ft-rtility ;  the  Further  notifc  oF  cane* 
trash  iw  a  manure*  may  thcreForc  be  referred  to  the  remarks 
uodt-r  that  head. 

FtcalenciffS  from  Martufacforr/.  —  These  comprise  the 
fecola  separated  from  the  cane-juice  diiriug  the  process  of 
eUrification  and  evaporation,  and  the  reFuse  reaultiog  from 
the  &tl|]-hotise  in  the  form  of  *'  dander  ;'*  which  Is  ihj?  waali 
or  liquor  that  has  iinder^roiLe  the  operation  of  distillation, 
and  thereby  been  di'prired  of  its  alcuhoL  The  fecula  passes 
from  the  boiling-house  into  the  distll-house.  along  witli  the 
washing  of  the  clarifiers,  kc.  kc^  anJ  is  i-ccoived  iato 
"  receivers,"  in  order  to  conduce  to  the  manLifacture  of  mm ; 
thu^  after  it  has  jiarted  with  the  portion  retained  for  that 
purpose,  it  is  usually  thrown  into  the  '^dander  pond." 

Tliia  fecula  variea  much  in  eharaeter,  but  U  generally 
composed  of  nmeilagiiions,  gummy,  and  albnmiueus  matter, 
in  eouibinalion  with  portions  of  woody  fibre  and  other  sub* 
fttanees. 

Accordmg  to  the  analysis  of  AvequJu,  it  consists  of  waxy 
matter^  green  matter,  albumen,  woody  fibre,  biphosphato  of 
lime,  Btlica,  and  water.    Other  niialygea  show  di9'ercnt  eub- 

*  At  eaot-juLca  cxiaLb  In  ibt  aae  in  tlitr  proportion  ot  nlaetir  P^'ti  ^  t«ii  of 
VMHiy  fitm,  md  u  nc  uol;  niuiiae^  to  oLtala  by  llm  Ixit  \t\l\h  (ut  pfracnt) 

wUlcb  cfltUinly  tto  tUa  mott  anct^ltajiac  prjrtioaa  of  tho  jiibc.     fJcnoor  i^  o^^Ii- 
livii  i<r  merr  woody  Hbie,  wc  jcturi^  lu  tLc  at/'ii  La  ilie  tt&ihfiUtcvDstHoGali  cju- 
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fllane^^,  or  at  lea«t  substances  wTiicli  are  mttde  to  beof  dil 
rent  names. 

The  '**luntier"  (from  redundar,*  to  return)  is  tlie 
menteil  wo^h  afler  difltillation,  wliich  id  &lwa)r3  returned 
the  diatil-ltLiuse  to  contribute  to  the  '^fletlingup"  of  otW 
yvtslti  but  it  ftccumukles  eo  fo^t  that  somclimea  a  WgOj 
quantity  is  allowed  to  rua  oK  into  the  dundcr  pond.  Tbi 
pond  ife  generally  situated  near  the  dJstil-house  (on  Jam^cft 
eatulcs),  uud  in  it  all  tLe  waste  duoder  and  otlier  rc]ii£<^  from 
tlic  distil-house  is  allowed]  to  nceiiiunlate;  togeth^^r  forming 
an  fxr^ecdingly  noxicuB  (.'Oinbi nation,  from  whieb  llie  idoA 
loathsome  and  un^holci^onje  einaiiatiojJK  constaull^  ariae. 

But,  instead  of  so  noiaome  and  pestilential  s  reecptoclc 
being  situated  juat  under  the  vcrjrnoaea  of  eyery  living  ere*-' 
ture  eogtiged  about  ^'  tiie  works/'   if  ihc  planter  were  to^ 
ftdopt  the  simple  courso  of  carting  nw-ay  ^overy  day)  all  the 
duiidor  and  refuse  to  his  dung  or  manui"c  reservoir,  he  vgnid 
not  only  prevent  the  existence  of  so  serioua  a  miisauoe  about 
''  tlic  works,"  but  ^T0^1d  aho  ecouomize  much  of  that  wbict, 
under  the  diinder-pond  system,  is  now  losC^   Let  any  idauier 
takf^  nclJL-e  of  liie  qtiantlry  resulting  from  the  distilnhouee  a 
day,  and   he  will   Hnd  that  the  mere  c;irtage  of  this  to  the' 
reservoir   is    quite    a   fractional   expensej   nhich    cannot  bo' 
named   in  comparison  with  the  saluhrity  and  economy  ef- 
fected.    That  which  is  uaudly  termed  iho   "ieca''   (what 
remaiuE  in  the  still  afler  the  dbtillation  of  rum  from  low- 
wiucs,  or  if  retorts  are  used,  that  left  in  them)  should  a\M 
be  removed  10  the  reservoir^  ond  not  thrown  away,  as  ii 
nsnal^ 

It  is  well  known  thai  ihe  lees  from  low^wtne  is  very  acriil 
and  corrosive,  hut  few  consider  that  this  ]ieenli][rrty  is  due 
to  the  substances  ivJiicl]  it  contunis,  ami  which  are  nnqiic^- 
lionahly  hcocficial  ns  manure,  when  properly  applied.  The 
more  acrid  and  oorroslve  the  Ices  may  be,  the  more  aurclj 
does  it  abound  in  those  substance?  which  have  been  dcrired 
from  tho  cane  planl  itself;  and  which  thcreforu  ougUl  to  be 
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retnmed  to  the  soiK  Mi):e<3  with  tlie  many  mattera  collocted 
ill  tlie  utanure  r^^ervoir^^  these  cou^\[iuvnU  entev  into  cmu- 
biEAtions  according  to  their  nature,  and  tend  to  augment  the 
general  storn  in  course  of  accaEunlation. 

"Humus,"  or  vcgctablo  mailer  in  a  stale  of  decaj,  is 
undi^rfitood  to  lucan  woody  fibre  in  n  etntc  of  decay.  Liobig 
usee  tho  word  *'  eremaeanBiB,"  a  compound  word,  signifying 
«Iow  combustion.  He  Guys  : — **  In  organic  nnluro,  besiJea 
the  proeeases  of  decom position  named  fermentation  and 
piitTL^factfonj  another  and  not  less  striklnfr  dasa  of  ehnnges 
ofeur,  wluL-b  bodies  Buffer  from  tht-  iiiflu(?nee  of  tljt  air, 
TIjis  is  the  act  of  gradual  combination  of  iLo  combusltLfle 
elenitinU  of  a  body  wilh  ibe  oxygen  of  the  air  ;  a  slow  coui- 
bustion  or  oxidation,  lo  whicli  we  »lial!  apply  the  term  of 
"  cremrLcausiti/'  The  conversion  of  wood  into  humua  and 
nitmcTou*  oth^^r  procesaes,  ore  of  this  natnre." 

Wo  bnve  here  ibroe  procceseB  presented  to  nsj  tj7.,  fcr- 
m4ii)tationf  putrefa-eLioDf  and  eremacausigT  which  he  tlias 
ejcploina: — '^  Form  en  tali  on  may  he  considered  as  tbo  pro- 
c«cs  of  combuaiion  or  oxidation  taking  place  in  a  compound, 
between  the  elements  of  tijc  same  nmtter,  at  a  very  slightly 
elerateil  temperature ;  pntrefaction  lu  a  process  of  oxidation 
ID  which  the  oxygen  of  ali  the  sabatancea  present  comefl 
into  play,'     •**•*• 

''  In  putrefaetion«  tbc  conditions  are  Gvidcntly  present, 
nncler  which  the  uftinity  of  carbon  for  oxygen  comes  inta 
play;  neither  espansion,  cohesion,  nor  tlie  gnaeoua  Htat© 
opposes  it,  whilst  in  eremocsLnBiB  all  thcBG  restrainis  havn  to 
b«  overcome.  The  evolution  of  cftrbonic  acid  during  lUe 
d&cmy  or  cremQCnnsi^  of  unimal  or  ve^eluble  bodies  whicli 
um  rich  in  hydrogen,  mnst  accordingly  be  omsrihed  lo  a 
trKn3i>0Blttijn  of  the  elements,  or  diaturbance  in  their  attract 
lions,  ainiilar  to  tlmt  which  gives  riae  to  the  formation  of 
Cfirbonio  acid  in  the  processea  of  fermentation  and  putrefac- 
tion. Tlie  cremacansis  of  such  snbBtances  is,  thcrefore»  a 
decompoBition  annlogons  to  the  putrefaction  of  aiu>ti6ed 
bodio9<     For  in  these  there  lire  two  nffiniti^B  at  play;  the 
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afRnity  of  nitrogeu  for  hycJrog^^D,  aud  tliat  of  corlioti  fat 
oxygen,  whicli  fncrlitale  the  ilisuTiioii  of  tlie  elemente,  Noi 
there  are  ivio  iitFiuities  aUo  in  action  in  those  bodice  nhii 
decay  with  the  evolution  of  carbonic  acid.  One  of 
affinities  is  the  attmetioTi  of  the  oxygen  vf  the  air  for  the] 
hydrogen  of  the  snhstonce,  which  eorresponda  to  the  al-i 
traction  of  nitrogen  for  the  same  element ;  and  the  other  iij 
the  affinity  of  ihe  carbon  of  tho  eubstunce  for  its  oxyg^i], 
which  i^  constant  umler  all  cireumstEinces,  When  trood  j 
pntreffea  in  marHhea,  carbon  and  oxygen  are  se  para  ted  fl 
from  its  elements  In  the  form  of  eu-rhonlc  aeid,  nnd  hj-  " 
Jrugen  in  the  form  of  carburctted  hydrogen,  But  whea 
wood  decays  or  putrefies  in  the  air,  its  hydrogen  does  not 
corohine  with  carbon,  but  with  osygeu,  for  which  it  haa  « 
much  greater  atlinity  at  comTnon  temperatures.  Now, 
b  evident,  from  the  eomplelo  eimilarity  of  these  pro( 
that  decftying  and  putrefying  bodies  can  mutuiLlly  roplacG^ 
one  another  in  their  reciprocal  actions.  All  pntrdfyirigj 
bodies  jiass  into  the  state  of  decay  when  exposed  fri 
to  the  air,  and  jlH  deeuj'ing  matters  into  that  of  pulrefactioa' 
when  air  ia  esdudcd.  All  bodies,  likewise,  in  a  statu;  ol 
decaji  arc  capable  of  inducing  putrefaction  in  other  bodies^] 
in   ihe  aaiuc   nmnncr    as    putrefying    bodies  themselTe^.' 

"  In  a  soil  lo  which  the  air  has  no  aoeees,  or  at  most  hut 

very  litlle^  the  remains   of  imiinals  nnd  vegetables   do  nol 
decny,  for  they  can  only   do  so  when  freely  snjiplied   with 
oxygen;    but   they   undergo  putr^faE^tion,   for  which   air 
present  in  sufficient  quantity.     Putrefaction  is  known  to  he 
a  iikoet  powerful  dooitidisiiig  process,  the  ii]fluen<:e  of  whidtj 
extends  to  all  yurroLinding  bodies,  even  to  the  roots  and  tbtj 
plants  thcuiEclvcs.     All  suh^tances  from  W'hicb  oxygen  caa 
be  extracted  yield  it  to  putrcfyin^^  bodies,     •     •     •     ■     • 

•*  The  frequent  renewal  of  air  by  ploughing  and  the  pr^j 
paration    of   the   eoil,   especially    its    coutuct   with    alk: 
tnetallic   oxides,  the  ushes   of  hrowii   ci>aK  burnt  liiue  or! 
liujfstoDe,  change  the  putrefaalion  of  ita  organic  cODatltueata] 
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into  fl  pure  pTopesa  of  oiiflation;  niri  from  llie  momGnt  fit 
which  all  tlie  organic  matter  existing  in  n  soil  enters  into 
ft  »late  of  ojtiiJation  ov  <leca)">  ite  fertility  is  increaaed.  The 
oxygen  is  no  longer  employed  for  the  conversion  of  the 
brown  eolublc  matter  into  the  iDSolable  coal  of  humu«,  but 
servce  for  the  formation  of  carbonic  add.     •    ■     •    ♦     • 

"  Humus  suppiies  youni^;  plnnts  with  noHrisbmont  hy  the 
roots,  until  their  leaves  are  matured  sofficieiilly  to  act  as 
exterior  organs  of  nutrition.     •*•••• 

"Tlie  atmosphere  and  the  soil  offer  the  same  kind  of 
fl(lll^i^bment  to  llie  leaves  and  roota.  The  former  eontairs 
a  ^comparatively  inexhaustible  supply  of  carhc»nic  acid  and 
ammonia;  the  latter,  by  means  of  iu  hnnms,  generates  eon- 
stAntly  fresh  carbonic  acid,  whilst,  during  the  winter,  rain 
Atid  enow  introduce  into  the  soil  a  cjuantity  of  smmonla 
Euffiei^ni  fur  the  development  of  the  leaves  and  bloBsomF. 
Tlie  complete,  or,  it  raay  be  said,  the  absolute  insolubility  ia 
cold  waier  of  vegetable  matter  in  progi-ess  of  decay  (huiims), 
appears  on  closer  consideration  to  be  a  most  \Tise  arrange- 
meat  of  nalnre.  For  if  humus  possessed  even  a  smaller 
degree  of  solubility  than  that  ascribed  to  the  substance  called 
humid  acid,  it  must  be  dissolved  by  rain-water.  Thus  a 
heavy  and  continued  rain  would  impoverish  a  soil,  Bui  it 
is  soluble  only  wben  combined  with  oxygen  ;  it  ean  be  taken 
up  by  waier,  therefore,  only  aa  carhouie  acid.  When  kerjl 
in  a  dry  plac^e,  hnuius  may  be  preserved  for  centurifs,  but 
ivheu  moistened  witli  water,  it  converts  the  surrounding 
QXfgea  into  carbonic  acid.  As  t^oou  as  the  action  of  the 
aax  ceaees — that  is,  as  soon  as  it  is  deprived  of  its  oxygen — 
tlie  humus  euffera  do  further  change,  Jts  decay  prueeoda 
only  when  plants  grow  in  the  soil  ecniH-ixiing  it;  for  tbay 
iibsorb  by  iheir  roots  the  carbonic  acid  as  it  is  furmed,  Tlie 
«oi)  receivesaganifrom  living  plants  the  carhotiaceous  matter 
it  thus  losejj,  so  that  the  proportion  of  humus  in  jt  does  not 
decreafie-     ••*»•* 

*'  Tbe  decay  of  woody  fibre  (the  principal  constituent  of 
all  plants)  'i&  accompanied  hy  a  phenomenon  of  a  peculiar 
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kind.  Tins  subBTsnce,  in  contact  with  air  or  ozyg^ 
converts  llie  latter  into  nn  eqiml  voliiiue  of  earbonic  aoid,  tn 
kft  ilecBj  ccast'ft  ujiun  the  dieaijjiearaiice  of  the  oxygen, 
the  carbonic  acid  is  removeil,  and  oKygen  replaced,  its  deec 
recocnmc-nct'S;  tbiit  ia,  It  agAtn  couverLs  oAvgCTi  iuLo  far 
bonic  acid.  AVooJy  fibre  coiK^iatsof  i:arbon  and  the  t^lemirp 
of  w&tcr,  and,  if  wc  judge  only  from  the  products  fonu 
during  its  decora  position,  and  from  those  formed  by  pam 
charcoal  burned  at  a  high  touiperature,  we  mi^ht  condudo 
that  the  causes  were  the  same  in  both  :  the  decay  of  woody 
fibre  proceeds,  therefcirr.aa  ifroliydrogen or osyefu entered 
into  il5  puiii|joailion.  A  very  long  lime  \s  rL^quircH  for  tlie 
conijjletion  of  tliis  process  of  combustion  (ereiimtMtTriis),  nml 
tbc  presence  of  Trater  is  uccesflary  for  its  maintonnnee : 
alkalies  promote  il,  but  acids  retard  it,     •     •     •    •     • 

"  The  property  of  woody  fibre  to  convert  surrounding 
o^iygen  into  carbonic  acid  dimiuishee  in  proportion  at  its 
deeay  advances,  and  at  kst  a  certain  cfaantity  of  a  hroim 
coaly  looking  substance  remains,  in  whieb  tliis  pro|icrty  is 
entirety  wanting.     This  suhstanee  is  cnlled  mould  ;  ii  is  the 
product  of  the  complete  deeay  of  woolly  fibre-     Monld  con- 
stitirtefl  Ibe  pnucijml  part  of  all  the  strata  of  brown  coal  and 
peat.     Humus  acts  in  tlic  same  manner  in  a  soil  [jerziieabEi 
to  air, ad  in  tbc  air  itself;  It  is  a  continued  source  of  cnrbouii 
acid,  wbieh  it  emits  very  slowly.    An  almospbcre  of  oapbouji 
acid,  formed  at  the  oxpeiiso  of  the  oxygen  of  the  air,  stir 
rounds  evcrj- partiele  of  decaying  humus.    The  oultivatioa 
of  land,  by  tilling  and  Imsening  the  soil,  causes  a  free  iind 
unobstninted  access  of  air.     An  atmnspliere  of  carlwnio  ticid' 
IS,  therefore,  oijalained  Ju  eyery  fertile  soil,  and   is  the  fir* 
and  most  huportant  food  for  the  yoaug  plants  n-hich  gixrir 
init.     •     •     •     •     • 

**  Each  ricvf  radical  fibril  which  a  plant  acquires  may  be 
regarded  aa  oonatitutirg  at  the  ^ame  time  a  tnoutb,  %  fan^, 
and  a  stomach.  The  roots  perform  the  functions  of  the 
leaves  from  the  first  moment  of  their  formation;  they  eiitnict 
iVom  the  soil  their  proper  nutriment,  namely,  the  eftrboEtu! 
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acid  ^enerrited  by  the  bimn^s.  By  loosening  the  soil  which 
surrounds  yo"ng  plunts,  wc  favour  the  access  of  air,  and  iJie 
fonnacion  of  Cftrbonio  acid;  and,  on  tbe  other  hand,  the 
quantJIj  of  their  food  is  dinunished  by  every  difficuliy  wliieh 
u|>|>G»t-3  \\\e  renewal  of  uir.  A  plant  itself  etTeeti^  this  L'lkiiiigi; 
of  air  at  a  certain  period  of  its  gruwih.  Tlie  carbaiiie  acid, 
vcbich  prolerl^  die  imdfcayed  bumus  from  further  cliange, 
u  ab^orbt^d  and  taken  away  by  the  iine  fibres  of  the  roots. 
vid  by  the  roots  tliem^clvca  i  this  h  replaci-d  by  aimospherie 
air,  by  which  proccfls  the  decay  is  renewed,  and  il  fresh  por- 
tion of  CQrljonic  acid  formed,  A  plant  at  this  period  reeeivea 
its  food  both  by  the  roots  and  by  the  organs  above  ground, 
and  EdvHifceH  mpidly  tiiwjirds  U)tt(iirity_  Wlieii  a  plant  is 
quite  malureJ]  and  xvLeii  the  organs  by  whleh  it  obtains  food 
from  the  atmosphere  are  formed,  the  carbonic  acid  of  the 
Boil  18  no  further  refjoired." 

These  Acry  eimpjc  ciplanatiotia  of  the  origin,  formation, 
natural  properties,  and  peculiar  actions  of  humus,  eorve  to 
render  each  of  those  subjcet3  perfectly  clear  and  iDtelUgibIc 
to  the  planter ;  which  fact  forms  my  excuse  for  umking  uso 
of  fineh  namerous  and  varied  eitrarlH  ns  the  above  con atitnte. 
Tbe  preceding  extracls  sliow  in  the  plainest  manner  tliitt 
liumus  in  contact  with  atr  coavcrta  the  oxygen  e<mtftined  in 
the  latter  into  an  equal  volume  of  carbonic  acid,  which  it 
supplies  to  tbe  rooLa  ot  plants  a»  nourUhment :  bat  hunms 
pod9e3»cs  another  power,  equally  imporliint,  which  I  hove 
not  yet  particularly  remarked  upon;  this  is,  the  power  of 
absorbing  and  fiupplytnt^  to  plants  tlie  nilm^en  of  the  alino- 
Bphcre.  Liebig  says, — "Decayed  wood  (liumns)  appronebe* 
vory  nearly  to  charcoal  iu  this  power;  decayed  oak  wood 
absorbs  72  times  its  volume,  after  having  lieen  eomplelcly 
dried  under  an  air-pump.  We  have  here  an  easy  and  satis- 
factory means  of  explaining  atill  further  the  properties  of 
huniuSj  or  wood  ia  a  decaying,'  slate.  It  ia  not  only  a  hIo^v 
aikd  constant  source  of  carbonic  acid,  but  it  is  aUo  a  means 
by  which  the  nceessary  nitrogen  h  conveyed  to  plantB," 

Xow,  without  nitrogen,  plauts  could  never  attain  matoHty : 
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it  ja  one  of  ilie  grand  e!»8«^ntiH]s  to  vegetabU>  lift\  mid  is  ooD- 
tairied   in  llie    form   of  ammpnio  in   tUe  flliiiospLere,   nnd  a 
vast    iiuiulier  cf  eubfalanccs ;    as  will   be   luorc   imrlicularlr  ^ 
del&iled  05  we  proecr^d.     Wc  find,  tbcn,  tlint  hiLmu»  siippli^  ■ 
to  plants  in-o  of  Ihc  great  cas^^ntifll^  to  Jifc   ami  maturity; 
and  fruiLi  t1ir9  we  can  jud^  of  the  beni^licLal  intiiictKrc  of  all 
sitbfitnnces  ae  niimure  which  htg  capablo  of  being  convi^rTeU 
into  Iiumn^,    IVhen  cano-tra^li  aikd  caue  lenses  are  relurood 
to  tLe  soil,  ilw.y  ApeedJIy  beooii^e   (raiwrcfn]i(<d   into  hiinkus 
(hvi  this  la  effected  much  more  rapidly  i^  hen  plougLcd  i&io 
the  soil  lit  a  ^reen  and  moist  coiidilion);  so,  indeed,  Jo  all 
ilcgcrii^lioiis  of  vcgf^lablc^  iuatt<^r ;  which,  therefore,  sbows  lu 
that  Bucb  mnnurt?  should  be  earcfiilly  colltjetcd  and  fipplied, 
tis  occasion  demands,  in  order  to  nHbrd  our  cnncs  an  ftbua- 
duitt  supply  o(  &iicli  indispcnsabfo  iiiLtrimont, 

Wherever  the  supjdy  of  fnrbonic  aeid  is  abundant,  that  of 
tntrogen  ahoiilrl  also  be  in  pro[iurtion^  otlierwise  ihe  plant 
will  not  be  able  to  a^isimilate  the  carbon  wiih  ^uflicivnL 
energy  ;  ivhcreas,  when  nn  adequate  supply  is  available,  the 
assimilating  po^cT  is  greatly  inercased,  and  the  carbon  is 
therefore  converted  to  the  usqb  of  the  plant  in  abnndunce. 
But  although  nitrogen  Ie  intiiKpenanble  to  all  plantS|and  jmt- 
tieularly  deeirablc  m  large  quantities  to  many,  yet  in  regard 
to  the  groffib  of  the  cane,  and  the  formation  of  %  bjgbly  i 
flaceharine  juice,  tliie  la  not  tlie  case.  ■ 

A  snfBiriency  is  rt'qnired  to  ^liuiulnte  ibe  *^ane  plant  to  a  " 
due  energy  hi  assiiuilatiug  the  carbon  ccntiiiued  in  ibe  i-ar-  j 
bonic  acid  supplied  to  it  by  the  atmosphere  and  the  ftoil»fl 
so  as  lo  ensure  a  tinc>  vigorous,  well -developed  plant;" 
but  nny  in  excess  of  this  has  aa  injurious  tendency,  as  it  j 
conduces  to  tho  formation  of  gluten  or  nincilage  in  tl^e  pluitfl 
uiSieaJ  of  sugar,  Heney,  nny  manure  eontaioing  much  am-  " 
monia  i^  uTiHt  for  sugar-eane  eullivjLlion,  Moln^^^cfi  it  will 
produce  in  abundance,  tut  at  ihe  expenee  of  the  eacchaHne 
cryfilallizahle  prineiple. 

On  ihD  other  hand,  if  the  quantity  of  nitrogen  prcfienEed 
to  the  plant  be  aufHcieut  only  to  induce  a  desirable  activity 
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in  (be  organs  of  assimilation,  the  carbon  n^^^imklateH,  findirttf 
no  nitrogen  with  ^bioh  to  combine,  ^and  itius  form  n<rw 
ftnbstance^,  &ich  as  gluten,  albuiiten,  niudlageT  wood,  4cc.] 
will  be  dc?posiied  in  tbe  ee\h  \a  the  form  of  fiEigar.  It  there- 
fore folluws,  that  in  mnnuriiig  land  for  caiie,  ibo^  substaiii:^s 
onljsljGuld  be  used  which  tend  to  supply  a  befitting  propor- 
lion  of  tiic  elementd  requisite  to  the  formation  of  a  wetJ- 
dcreloped  plant,  and  the  progrcsaive  deposit  of  sugar  in  ita 
cells. 

1  am  entirely  oonvinc^ed  that  hnmus,  vbcn  in  proper  quan- 
tities (as  is  the  case  vi  ben  the  ^bole  of  the  cane-trash  and 
lesves  is  returned  tQ  the  soil),  will  he  found  to  attract  from 
ibe  atn]Oiij>here,  and  supply  to  the  caiie-plant,  as  ntueh  nitro- 
gen as  it  requires  for  iIf4  uiost  perfect  developimiut^  and  the 
conaeqQent  deposit  of  a  maximum  quantity  cf  sugar  in  ita 
ceild. 

Ciftfft  sheep,  horse  dunff,  and  urine.  —  If  the  planter 
could  obtain  the  former  of  theae  excrements  free  Irom  thti 
stroag  ammoniaoal  impreguation  they  usually  receive  from 
ibe  orine  of  Ehe  ^ama  animals^  there  could  be  no  doubt  as  to 
their  heuefieial  tendency  as  manures  for  the  sugar-cauE:  ; 
btil  miied»  ar$  they  genernlly  are,  witij  the  urine,  tliey  are 
exceedingly  objectionable.  In  the  duDg  of  cong  and  aheep 
we  afibrd  the  land  siJicatc  of  potash  aod  some  aalta  of 
phosphoric  acid,  vrhilst  that  of  horses  furnishes  phosphate  of 
magne^m  and  silicate  of  potash^'  whioh  are  all  desirable 
fiuhGl&ncDd  in  cane  culture;  but  the  admixture  of  urine,  by 
supplying  ihem  with  amuionin,  altogether  alters  Their  cha" 
racteraud  renders  their  applieatlc.']]  to  eaue-fieldti  highly  inju- 
rious, in  consequence  of  the  formation  cf  gluten,  albumen^ 
mucilji^e,  ire,  in  the  cane  as  before  noticed. 

In  the  \Vcst  India  lalands,  ibis  is  the  description  of 
mflonrD  universally  used  in  the  cultivation  of  the  cane  ;  and 
because  excellent  crops  have  been  obtained  from  lauds  so 
treated,;!  faaa  always  been  luaiutained  as  the  Tery  type  of 
fiUgar-cane  manure.      The  excessive  qnatitity  of   molasses 

■  Till  dupff  ^r  Uicve  CfiUlo  cont"inB  rthrogFn  i  but  in  TCry  minute  qiianlllks. 
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resulting  from  canes  »o  manured  was  never  attribiiteil  to  the 
oorrepl  c&usi?,  niitil  tbe  relebrated  Lleliig  opeiipd  our  eyet, 
and  demon strateri  that  ivliicli  admits  o?  ncj  gainsaying. 
Many  pUnters,  no  doubt,  can  furnish  numerous  instauccA 
of  very  rich  aiid  pure  cane-jnico  being  yielded  by  plant  canes 
which  had  been  generously  trenlod  with  catllc-pen  niaQure.  _ 
ond  thoy  may  be  apt  to  addtjce  tticb  &£  proof  of  tbe  iiuor-  ■ 
rectnefis  of  the  rules  laid  down  by  Liebri;;  but  -ne  ahculd    " 


by 

consider  tbat  ammonia  is  extremely  volatile^  and  will  readily 
a<?rnpe  into  tb&  BtmoapherG  as  carbonate  of  ammonia,  nnleH 
prevented  by  Ibe  RppVicBiwn  of  substancef*  (such  h§  gypsum, 
clay,  burnt  clay,  Lc.)  which  have  tbe  proijcrty  of  aljsorbing 
and  fixing  it;  and  likewise  remember  the  exponcd  at  ate  of 
the  manure  colleetcd  in  callle-pciia  on  West  india  estatcst 
daring  Ibe  whole  period  of  its  accnmulation :  sometime* 
twelve  to  twenty-four  months.  If  iLeee  ciroumstaticca  are 
duly  considered,  it  will  he  cjaito  evident  thai  by  far  tho 
major  part  of  the  ainmonin  originally  eonldned  in  the  ma- 
nure had  evaporated,  and  consequently  was  tiot  tinble  to 
eflect  that  amount  of  iujnry  wliich  fresh  niaiinre  of  this  kind 
undoubtedly  would. 

In  my  own  experience,  I  have  frequently  kno^vn  lUAunre 
to  remain  aceumulBtint^  in  catlle-peua  for  upwards  of  tiro 
years,  until  the  whole  had  heeome  a  black  masa  of  a  pasty 
kind  of  substance,  from  which  only  a  faint  smell  of  ammonift 
emanated;  clearly  showing  that  a  very  flniall  proportion  of 
tlmt  volatile  alkali  then  remained  in  it,  and  that  even  that 
portion  was  fast  escaping. 

This  aninioniacal  efflnvin,  however,  whs  only  perceptthle 
on  the  manure  being  dug  into,  fi>r  the  purpose  of  liemy 
carted  off  to  the  fields;  during  which  operation,  and  itn 
subsequent  c-^posiire  in  hcops,  previous  to  being-  "drupt" 
aloQ^T  ihe  rows,  it  undoubtedly  lost  Ihrce-fourtba — if  not 
more— of  what  remained  ;  so  that,  by  the  time  it  was  pUced 
in  a  position  to  aet  on  the  cane-|ilanta  as  a  manure,  the 
ammonia  was  almost  eniiroly  dissipated.  Now,  under  such 
eircumstancen^  ammonia  was  not  present  in  su ^ eicn t  qtuuL- 
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titj-  lo  tfork  any  great  evil  to  llie  cro[j  which  eneucJ;  itwaa 
iliercfort-  of  good  quality,  and  did  not  produce  an  cxctaa  of 

In  caaca  of  "  fly-penning,"  so  common  in  Jamaica,  it  ia 
iiaual  lo  allow  1,500  or  2,000  head  of  pflltlc  to  ibe  Dcro  ;* 
\hi\s  tbftt  osteut  of  land  reffelvc^  the  droppings  (liquid  and 
*olid)  of  :2,nGU  catllf?  and  iikuJes  during;  one  ntght  of  sny  ihir- 
iei*n  or  fourteen  hours,  whicb  certainly  cannot  amonnt  to 
1«»  llian  e,000  lbs.  of  nrine,  aiid  6.000  lbs.  of  dung. 

This  qnantity  of  i^rine  niual  be  very  injurious  lo  Ibe 
quality  of  thejuice  resulting  front  the  canes  pluntcd  on  land 
9o  treated ;  but  espccmliy  so  when  the  soil  is  of  a  ferf  uginous 
clay,  as  the  iQclallie  oxides  obtiorb  and  prevent  IJic  cseupc  of 
tho  amraonia  contained  In  tbe  urine,  by  forming  with  it  solid 
coiopound»t- 

In  eertjiin  other  soils,  the  rRV'ct  is  not  ^o  injnnoits:  as 
the  constituents  of  the  B0J1>  not  being  of  a  cljaruoter  to  fix 
the  ammoniaJtescapcBiatothcalmoaptiere,  and  thus  relievea 
the  laud. 

This  is  particularly  Iha  caso  whon  the  land  remains  lon^ 
anploaghcd  or  anduf^  after  it  has  been  Ry-penned,  as  the 
volatile  dkali  has  lime  lo  eecapo;  this  is  also  fneilitalcd 
by  ths  operation  of  ploughing,  as  the  soil  that  Iiae  been 
«a.tiinilcd  wlvb  the  urine  is  turned  up  and  allo^>i  of  a  fretr 
escape. 

Independent  cf  the  «olid  and  liquid  excrements  of  cattle, 
contained  io  what  is  Icrraed  cattle-pen  manure,  of  coune 
the  vegetable  substances  throiFn  into  the  cattle-pen  (both 
iia  foddcT  and  htter),  and  trodden  down  by  the  cattle,  furui 
a  very  large  proportion  of  the  whole,  and  muBi  he  allowed 
tiieir  Talue>  as  matter  which  w^ill  form  huuius;  subject, 
however,  to  some  very  importaat  deductions.  These  consist 
chiefly  in  the  deterioration  they  have  sufTered  during  a  long 

*  Calcolfctcd  by  tbo  Diuiibcr  vf  catUcaod  tnxAvt  papitctS.  F^i  iostAocc,  Jflhc 
eielmirc  or  pen  be  hn]f  tn  acre  !□  mcnl,  miil  !200  ullJe  uc  jtttmaX  Tl^froin 
f^r  AfV  n^gl^tft,  tlien  flva  otht^r  niglii«  on  the  n«it  haiii  ncrr,  the  laad  ii  laiil  ta 
jvodic  9^cua  bc»d  lo  Ibfl  ttvrc^ 
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perlCMl  of  daa>in position,  and  the  aiEimonlac&l  impregnation 
they  Imve  reeeiveJ  hy  hetng  in  couiacl  wilh  ammoiiLa. 

Again,  nlien  the  cullected  manure  has  not  undergone 
tliat  protracted  procesa  of  decomposition^  but  is  Applied 
ccmparntively  fresh,  the  secda  of  the  variouB  grassep,  ireeiis 
kc,  &c«  eaten  by  tho  cattle  and  dropped  m  their  mnnnr^, 
together  with  the  seeds  of  the  graeses  and  weed*  which 
have  been  collected  by  the  planter^  and  ihrown  into  Ins 
cattle-peti  to  make  inannre,  all  spring  up  in  ihe  c^ne- 
fie\d&,  and  giv^e  a  yery  great  deal  of  Ironhle  ere  tliey  can 
be  erR.dic».ted :  espi^clally  foA-tail  grass,  Liahama  grass,  tmd 
numerous  others,  which  are  but  too  well  known  to  ererj 
Jamaica  eu gar- planter. 

The  ammonia  in  cattle  eicremenls  epeedily  evaporates 
(as  carbonate  of  ammonia),  if  not  fixed  ;  and  by  so  escaping, 
the  very  injurious  effscii  whicli  it  works  in  the  formation 
of  mneilHge,  &c-  &c.  in  the  cane  are  prevented^  either  in 
part  or  altogether,  according  to  the  proportion  remaining; 
but  when  clay  is  thrown  into  the  caltle-pen.  or  when  fly- 
penning  is  resorted  to  on  ferruginous  soils,  the  ammomft 
becomes  tixcd,  and  therefore  eaiinot  escape.  In  these  cases, 
the  injury  to  the  eane  crop  m  undoubted  and  excesaive, 
EC  that  good  sugar  cannot  be  ejipected  from  the  "plant 
canea/'  and  even  the  first ratoona  mny  be  injunouslyefteeted 
bIso.  But  I  consider  that  when  no  tuch  clay,  or  other 
substance  possessing  similar  power,  has  been  intermingled 
vith  the  cAcrenieut;  if  it  bo  sobered  to  remain  long-  in 
the  cattle-pen,  and  is  worhcd  up  {jts  I  hare  eecii  it)  io 
as  to  expose  the  interior  parts  to  the  air,  Iho  greater  part 
t}f  the  ammonia  will  escape,  and  leave  the  mass  injurioui 
only  to  the  extent  of  that  lesser  part  remaining. 

The  gross  nuKlure  int^htded  under  the  head  of  caltle- 
pen  raauuret  ifi  YGTy  similar  in  character  to  the  farm>yard 
manure  of  Europe  ;  which  contains  when  fresh,  the  follomog 
ftu  balances: — • 


i 


■  Sm  M,  Glrardlh^  ^ihc  ottuy  on  MtauicA,  ob«ptcr  v. 


Vm^ 7& 

a<>]ublc  Aftlcs J   * 

Innlable  Aieg«Eijhlp  aiuJ  4nimbt  molten ^ 

VcgeUU^Ic  SbfC  vid  vtraw *»  ^ 

too 

Bousatngault  thus  rcprcscnta  the  composition  of  farm- 
yard manurCf  &flcr  six  montlis'  (fermentation),  whicb  he 
G&lb  ordiaary  duDg — 

Witer    79-3 

Orv«iiic nmHerp [40»  j 

BiltBUidfltrth  007  1^^ 

\Vher9ae  this  description  of  Jung,  when  reduced  by  a 
long  continued  feimentalian  to  a  p^ty  Lrownieli- black  mass 
or  black  butter,  has  the  following  (romposition,  according  lo 
HonssingBult : — 

W4ter M-ao 

OrgBnJc  wlablenutuer  nod  tolublp  ulu l-OO 

Imolnble  Hirg    IQ-ST 

Straw fuavifr ted  inlo  pett    .-....---..  k-  ■<  .-<*.<.  1^40 
Fliu^ly  divide  iibtty  mftUei  puologwa  tu  iho  Ture- 

goioff S'fla 

lOMK) 

Bicbardaon  obtained  a  slightly  different  result  from  the 
aDalysU  of  nn  average  Bp^eiraeii  of  manure,  in  the  stflte  in 
ivbich  it  is  [Spread  on  the  laiuL 

WmKT ^ ^^ 

Organic  nullfTi-'-  -- .■.••••kii<..i...P.     34 '71 

„,         ,    (  |J*nd     ■      3'y[>> 

HiuTfti  J  i^|„|,]ppBi»  i-a4  Jie-aa 

mitl«n.  j^,„„im,L^,,^ia fi793 

lOOflO 

M.  Ginirdm  goes  on  to  remark/*  But  if  a  alight  degree 
of  fermentation  is  capable  of  desUojing  the  cohesion  of 
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vegetable  fibre,  predisposing  it  to  decom position.  And  so 

lution,  K  usefal  to  manure  Lefore  Bpreading  it  on  tlie 
loDfl,  a  long  continuance  of  the  same  action  wiU  ]itx>Te 
injnnoua;  ae  is  seen  in  the  benps  of  manure  on  our  farmi. 
Under  tlie^ie  cipcitmslanccB,  the  nrnsji  "beeomes  strongly 
heat&J,  numereua  ehemieal  reai-Lieng  Like  pJfico,  tlt«  oofl- 
fitituents  Are  completely  decomposed,  an  abundant  di^ 
engagement  of  gi^e^  takes  place,  end  n  dark -co  J  oared 
rK]uid  is  formed-  Oiing  tliua  loses  25  per  ceol,  of  its 
original  bulk,  so  tliut  b.  hundred  cert-loads  of  fresli  lo&nure 
are  reduced  to  seventj^-five  loads.  The  gaees  diaengaged 
consist  chiefly  of  cnrbonic  ncid,  carburetted  hydrogen, 
ammonia;  the  useful  oH'ects  of  which  arc  thus  lost." 

The  very  valuahic  cffeets  of  atnmonia,  in  the  pTOdLictiorT 
of  wheat  and  other  cropa,  ate  well  known;  bui  it  bu 
been  shown  thct  ita  effect?  nre  quite  opposite  when  applied 
to  the  Btigar-eane  ;  prodneing  very  largr  fineJonkinu  plants, 
hut  preventing  tfir  ilriJosll:  of  sugar  in  that  ahnndam-e  which 
is  desirable.  It  follows,  therefore,  that  the  escape  of  lli«s 
ammonia  confaiiied  in  caflle-pen  manure,  should  he  facjlitateff 
hy  i'ycry  po^sihle  means,  when  such  manure  id  to  be 
applied  in  ihc  canc-Rclds.  But  ihe  carbonic  arid  and  ear- 
burctiod  hydropren  (a  eomponnd  of  carbon  and  hydrogen), 
evolved  during  ihe  process  of  "pnfiv*fa<?f.ian'' above  *p<s 
dlied,  ifl  a  very  fienous  loss,  and  should  be  prevented 
with  iL.4  luuch  care  as  the  escape  of  tlie  ammonia  is  aasUted. 
The  planter  whQ  uses  sueh  manure  (to  his  ciint*  crop)  rJop« 
not  recLuire  putrefaction  to  take  piece  in  it,  jJlhougli  bo 
needs  the  assistance  of  the  fermentative  proeess ;  ihfrri-forr*., 
if  he  works  njj  liia  manure  frequently,  the  ammonia  will 
the  more  speedily  be  evolved  :  the  fermenlative  process  will 
not  be  arretted,  whilst  the  putrefactive  will  be  prevented- 
Of  course,  I  do  not  contemplate  immense  coUeetiijue  of 
manure,  such  as  have  been  before  alluded  to,  but  moderate 
qnantilies ;  which  the  planter  can  wilhfjut  much  InlK^ar 
turn  up  ami  expose  to  the  air  at  iic^riuds,  until  the  fer- 
meutation  has  reduced  the  cohcaion  of  the  vegetable  fibre. 
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ftiid  lite  ammonia  has  cacapeiJ  from  tlie  mass*  TUeae  ahjects 
will  be  quicklj  effected  if  the  manure  be  freqacntly  worked 
up!  and,  tLs  1  before  remarked,  the  putrefactive  proccBs  will 
be  preTCQt£;d ;  but,  alihough  the  ammonia  will  escape  In 
lai^£  qiianlilies,  yet  there  will  cerlainly  rGmain  a  sroall 
quantity  eutangled  in  the  mags,  which  will  find  its  way 
to  tbe  roots  of  iho  canes,  and  work  niidchidf  iu  proportion 
to  the  extent  of  tliat  quantity.*  Therefore  it  is  that  I 
do  pot  feel  inclined  to  eondenin  the  cld  pracuce  of  plauliiig 
corn  (maize)  amongst  canes  mauiired  nilh  eatlle-pen 
mftDure :  on  the  contrary  (aa  slated  at  page  78),  I  cou- 
*ider  much  hcnofit  iLay  be  derived  from  it;  eapecially 
when  the  leaves  aud  stalks  of  the  corn  arc  moulded  into 
the  floil,  whilst  yet  quite  green  ond  suceulcnt.  The 
com  pknt«  tend  to  absorb  the  ammonia  conveyed  to 
the  Boil  in  the  manure,  which  they  appropriate  in  tlie 
fbrmalion  of  Th<?tr  corn  ^uins  or  seeil,  whili^t  in  their 
decay  they  furnish  the  caae  with  a  large  sup^dy  of  humus- 

Oattle-pen  manure,  intended  for  maiiunng  guinea-grass 
pieces  cannot,  in  my  opiuion,  be  applied  too  soon  a^er 
collcclion :  the  process  of  decomposition  should  he  allowed 
to  rake  place  wholly  in  the  &oil»  by  which  a  c^adual  tiupply 
of  nourish ni^nt  would  be  afforded  lo  tho  gross  planis  during 
the  whole  proeeBa,  as  well  as  during  that  of  decay  (ere- 
macatisls)  al^, 

I  !thould  not  have  dwelt  so  long  on  tills  subject,  had 
I  noi  known  that>  in  opposition  to  aJi  that  i^an  be  advised 
against  the  practice,  catlle-pen  macm^e  wilt  long  be  used 
on  Weet  India  estates.  1  have  thL;refore  endeavoured  to 
nliow  bow  the  injurious  comporieiti  (ammonia)  may  be  got 
rid  of  in  part,  and  the  miet»lnetous  effect  of  the  remainder, 
he  aafeJy  and  beneficially  dlverW.     (See  Lime.) 

fnpian  /ttC€t  and  tmite. — From  what  has  already  been 

it  la  evident  that  this  manure  must  be  open  to  the 

le  chjeetir^n  as  that  of  catilt ;  only  that  ihe  former  is 

T\\U  fclH   mpy  be  pteiffDied  Li;   llio  uppElOiliua  a(  faiutlc  inne  to  Itac 
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by  niRny  ilegrees  riclier  ftncl  mor^  absuudiDv  in  ammonfa. 
The  f»(«s  conlnin  ammonia,  but  not  in  sudi  large  qunntities 
as   the   uriite :    tb^y    arc    rliiedy   valjable   (fur   caoe-fi 
by  reason  of  tlie  pliosphates  they  contain. 

On  the  continent  of  Europe,  botik  solid  and  L'qniJ  cv- 
crcmeiila  ere  coUeeled,  and  treated,  whilst  filill  quile  soft, 
with  vood'&ehes  or  other  £iibst£.nee3  containing;  cntutic 
lime;  which  deprives  them  of  their  loathsome  effluvia,  and 
eoniplelely  expt'l^  tht?  iLiitnionia  contdineil  in  ihoiii.  la 
184S,  n  most  praiseworthy  attempt  waa  made  m  Bridge-  ■ 
towu,  in  Sarbadoe^,  to  render  these  siih^Unces  av»ilatile 
for  sugar-cane  cnltivation,  and  at  the  name  time  to  purify 
the  air  of  the  torpn  ;  which  sntFercd  mncb  from  the  oSenaive 
<:fHuviu  arising  from  the  ni^ht-soil,  in  the  place  where  it  bad 
been  deposited^  I  am  not,  however,  in  a  position  to  say 
vhetber  this  merUorione  oaierprisc  is  still  being  carritid 
oat  or  not :  although  it  is  to  be  hoped  that  sueh  is  the  <i^ae. 

The  parties  condueling  the  o]i{?ratio]Ls  look  the  same 
means  of  depriving  the  substance  of  its  fseal  smell*  as 
that  jiractified  on  the  continent;  viz.,  the  opplication  of 
cauati(^  lime  ;  which  ctlected  the  complete  cxpjlsign  *>(  jtd 
ammonia,  and  lefl  it  with  only  an  earthy  emclli  It  had 
the  name  of  '*  Poitdretle"  giv'on  to  it,  and  from  frequent 
trials  made  with  it  on  catie-fields,  it  was  pronounced  to 
be  "  a  powerful  and  highly  valuable  manure." 

According  to  a  cheimcaL  exaniinalion  made  of  iWi^  pou- 
drette,  it  was  found  to  be  composed  chiefly  of  phosphate ^i 
and  carbonate  of  lime,  with  a  little  magnesia,  ailiea,  ftnd^f 
sulphate  of  liuic,  and  a  trace  of  phosphate  of  magnesia,  sul-  ^^ 
phate  of  lime,  and  lime,  in  addition  to  a  i^OQStderahle  portion 
of  organic  matler.  The  chemical  operator  remarking  on  it, 
saye — "The  lime,  in  the  form  of  ciirbonate,  which  h  abun- 
dant in  it,  ia  an  addition  maUe  in  its  preparation;  ond  tn 
coDsequeree  of  this  addition,  it  may  be  inferred  that  thore 
is  an  absence  of  annnoniacal  salts:  lime  having  the  pro- 
perty, as  is  well  known,  of  ilecoinposlng  all  these  sail*, 
ftndot'  expelling  the  volatile  alkali.     But  though  desUtutfi 
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of  ftmmonia  ready  foruieJ,  it  contains  In  its  organic  mailer 
the  elements  of  tlib  atknli;  tLus  aubjected  to  ile^lructive 
dUUIlaliott,  tbe  fluid  which  came  over,  mixed  witU  Ume, 
ciniltcd  a  strong  ammoniacal  odour," 

From  tbis  analy&iiS  and  these  remarks,  it  would  appear 
that  the  f»ca1  matter  was  treated  vriih  lime,  whilst  H  was 
in  a  perfectly  fresh  condition;  oiherwise  had  fermentation 
t&ken  place  to  a  degree  suffirient  to  ilecompose  lire  org^anic 
stxuctares,  the  disunion  of  their  elements  woidd  have  al- 
lowed of  the  Ihae  acting  on  them,  to  the  expitbion  of  the 
ammouia;  for  in  the  contioental  poudrcltc  the  ammonia 
is  entirely  expelled  (Liebig),  which  seems  to  ehow  that 
tlie  lituc  wfiG  added  after  fermentation  had  destroyed  ita 
organic  parts.* 

Human  fffices  and  urine  are  al^^o  much  used  by  the 
Chinese  in  ilie  Strwits  of  Malacca,  in  cnlltTating  the  sugar- 
cane. OS  well  aa  all  other  plants.  They  carefully  collect 
these  excrements  Irom  every  liousc^  and  depositing  tbem  in 
ft  pit  or  receiver  made  of  brick-work*  suffer  ihcui  to  decom- 
pofio;  they  then  add  ashes  and  common  earth,  which  they 
thoroughly  mi^i  tip  with  them,  and  nppty  to  their  fields 
and  gardeus.  The  pmciteo  is  6o  general,  thai  in  evei-y 
Chinaman's  garden  these  receptacles  are  to  he  found;  and 
their  not  UBing  lime  or  even  ashes  until  the  excrement 
ifl  partially  decomposed,  is  suflidently  evidenced  hy  the 
offensive  effluvia  arblng  from  them.  Jn  Bengal,  hnmaa 
excrements  are  never  used  for  manure,  to  the  beat  of  my 
knowledge;  but  there  certainly  is  no  country  where  the 
system  would  be  more  bene^cial,  both  for  the  sake  of  iu- 
«r£8Md  crojjs  and  purifying  the  air.  The  natives  of  India 
ore*  without  exception,  the  very  filthiest  people  in  the  world, 
in   rcgiird  to  ffecal  matter,  which  they  deposit  nrouud   tlkeir 

*  T\^'•  fXnidrtflU  ma>l*  la  Pans  ]»  no*  miTed  »Eth  a  «mAll  quobtit^  of  luU 
pliatocr  Imri  fLDppcru)  in  ■DliLtiorr,  which  ficprirea  the  fttcal  matUr  of  lU 
Biiiet^  by  coLnlemiug  tlic  uinmunia  lu  wdl  a*  Uie  sulpliuratted  lod  pliuapUu- 
rvUCd  ltyilvcigi?iif  vrhitli  tdjoilacr  jirolucp  Uie  cluraclcrJHite  cllluvU-  Thli  salt 
mett  on  ilia  mnmonia  b^  iti  add,  and  on  tlio  (jLUta  by  tta  miUi;:  ihus  Ibc  matt 
Siibufnc  CQ^fMKib  amy  tiQ  rv^iElcrcit  ulmasL  euiiii^Ty  E^i>l3rvns< 
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dwellings   In   the   moat   dbgusUng  mannor,  so  tjiftt  tbw 
vil lapses  are  offensive  In  ihe  cKtreme. 

Kor  is  tlus  confiacU  to  villages  aloEO ;  for  even  la  and 
about  Calcutin,  ihe  ridea  and  drhea  are  liombly  polluted 
iu  the  saiue  manner;  but  especmlly  tbe  priTict])Ei)  carriage 
dnvD  along  the  '*Siran(i"  (the  Hyde  Park  uf  CulcutlaX 
whicli  I  liave  known  to  l«  no  unbcsrebk  at  tliuca,  ttiat 
I  could  not  ptLf^  witliout  being  olilig;(?d  to  use  luy  liuid- 
kercLicf.  Tliis  arises  from  ihc  nunieious  budjcrows,  h*rf- 
letw,  and  boats  of  all  descriptiona  whioli  arc  perraittcd  td 
I^/ao  letvecn  CbuTidpaul  ^haut,  and  tbc  fort;  the  boot*] 
ineti  belonging  to  which,  togelbcr  -with  uuDaeroua  oibi 
pet^CMis,  are  cotifltfinlly  eoinmitting  this  disgusting  noi* 
sanoG. 

The  qimntity  wbicb  might  be  collpcled  in  Calcutfa 
out  any  trouble  wliatever)  Is  qjite  incredible,  and  if 
with  rniisiir;  lime   to  o\pe1   th<^  animoniu,  aiigbi  be  hibmIo^ 
available  for  sugar-cane  cuitivatiou  ;  or  it'  with    burut  clay,  j 
gypsum,  or  other  sub^tancea  to  6x  tbe  ammonia,  then  for  ■ 
wbeat  find  other  ciopa  requiring  a  large  enpply  of  mtrogeo. 
There  u  only  one  cafcto  amongst  the  nativei*  who   I  know 
can  be  induced  to  undertake  tko  office  of  nighimen;  tbis 
U  the  "  Mehta  cnste/'  whose  proper  employment  il  is. 

There  are  others,  such  as  the  Jlhoiuea,  PariaLs,  Cbumalia, 
and  the  Dhnii^hers,  who  might,  and  perhaps  do,  perJbnn 
snch  work  about  Culcutta  i  althougli  I  am  not  aware  of  tho 
faL't. 

From  what  has  bceu  said  on  tlte  subject,  it  U  apparent 
that,  to  convert  human  exerementB  into  a  mauure  desirable 
for  the  canes,  the  ammonia  contained  must  be  wholly 
polled;  wbicb  is  quite  easy  of  accomplishment 

Guano.  —  There  docs     not   appear  to    mo    to    be    tm 
eubstanee,  concerning   which   more  contradictory   and    in- 
correct aceouuttt  ha\e  been  given,  than  of  the  eelebrntixl 
TJiaiiiire  known  as  guano. 

Humboldt  says, — "  Duriug  three  hundred  years,  the  coast, 
birdd  have  deposited  guano  i>u\y  a  few  lines  iu  tUickn 


2!1 

Tills  ahevra  how  ^eat  ruuiit  Iinvo  been  tlie  namber  of 
birds,  and  how  many  ceutufiee  must  have  possoi  over,  ia 
order  to  fonu  tho  preaeat  9;Liano  bGdg." 

Dr.  I're  and  almost  crery  other  writer  on  the  subject 
Lave  udapted  ilie  idea  of  guano  being  eatircly  an  excre- 
meDLitiojs  de]joAJt ;  aad  Jii  consequence,  uiatij  very  curious 
Cakulationa  have  been  made,  with  a  view  to  slinw  liow  many 
centuries  must  have  elapsed  during  the  acciuuulaLion  of  tba 
great  gaaoo  bede. 

But  from  testimony  which  I  ain  about  lo  adduce,  it  ia  very 
evident  that  these  itotiona  are  absurd  and  ludicrously  iu- 
coirect. 

In  1S45,  an  enterprising  mercantile  firm  deepatclied  a 
Teasel  lo  die  west  eoast  of  Africa,  to  search  for  nitrate  of 
]K>ta&b,  tfhicb  was  said  to  eiiet  there  in  large  quantities. 
Tha  being  a  valuable  sub^laueo,  the  owners  also  engaged 
ihc  profeesiounl  sciviccB  of  Mj'.  T,  E>  £dei],  juni*  (a 
member  of  the  college  of  surgeoas  iu  JLondon)  in  order 
that  the  enterprise  might  not  fail  for  luck  of  proper  chemical 
knowledge.  Thi^  gentleman,  jtltbuLi^h  he  did  not  discover 
nitrate  of  potash  which)  in  all  probj^bility  never  existed 
there)  yet  ha£  presented  the  public  Avith  a  very  intercHiing 
And  well  writteu  work,  delailirg  aome  of  iht-  jiarticulaia 
reUtive  to  the  expedition,  and  giving  a  highly  satitifnulory 
iiccount  of  (he  guh^tajLco  deuominaled  gimuo.* 

I  hiive  much  plcftsure  in  introdudng  ejtlrJiiits  fj-uiu  Lis 
'n'ork,  desciiptire  of  the  facE^  which  presented  thcmadvea 
to  hia  observation;  feeling  confident  that  the  account  he 
^ivea  of  guano,  >TJll  prove  acceptable  to  my  readers.  Uts 
saya — 

''Having  left  England  under  the  common  impression 
tbat  guano  wa^  the  dung  of  bird?:,  when  I  firet  saw  this 
fiCib^tanca  (cake  guuito)  I  conclndtd  that  I  had  at  Inst 
diaoovered  thi?  veritable  guiLiio,  mid  that  1  shtjuld  find  ill 
It  a    lar-ge   ^iianLity  of  uric  acid;  but   as,  upon  »i]al}'Fii<ji»  it 

*  QTbcn  DO  nitrato  of  frataib  ooald  be  fonndj  tbc  vtmt\  took  In  a  cargrj  Hi 
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was  found  to  "be  composed  chiefly  of  phoaphfttc  of  lime,  the 
idea  vliicb  I  hud  lakeu  was  not  admissiEjlL-.''  #  »  •  • 
"At  Ichoboe,  the  stirfucc  of  tUi^  rock  was  covered  in  some 
places  with  massea  of  decomposed  cea-she1l9;  which,  hov-* 
ever,  contained  eome  ammonia,  and  formed  part  of  the  last 
cargoes  which  huct  bet^n  taken  from  that  island,  Tlie  »h^Ila 
appear  1o  be  uf  an  existing;  species  of  ttvalve.  Mos^^ea  of 
these  decom]io<ie(]  ^hell^  t^ere  also  fonnd  on  the  i^landa 
of  Angra  Pcqiicna.  This  deposit  t\lsU  more  or  U9&  at 
the  bottom  of  tlie  guano  on  all  the  islanda  whLch  I  have 
vieited."       *•#•••■• 

"  There  can  he  no  queslion  that  the  excrcraent  of  birds 
enters  partly  into  the  composition  of  guano,  but  it  forms 
a  Tc-ry  small  proportion,  I  saw  on  one  occasion  a  fitra 
of  a  beauliful  pink  colour  (purpuric  acid  1}  upon  tlic  sur-  1 
face  of  the  rock,  but  it  was  not  in  sufficient  quantityfl 
to  be  eollecled,  and  I  have  not  lieeii  able  to  procure " 
any  appreciable  quantity  of  uric  acJd  in  the  &iial)-sU  of 
guano/*        •••*•• 

"The  birds  do  not  produce  bo  bulky  an  excremeDlitious 
deposit  as  the  birds  of  our  own  islands,  and  Iheir  dung 
ounnot  be  separated  from  the  other  constiiuente  of  guano.  ■ 
Such  being  t)»e  apjiearant-es  which  presented  themselrcs 
to  me,  on  my  visit  to  llie  jjiiano  islands,  my  preconceived 
notions  became  entirely  changed,  and  I  no  longer  regarded 
this  product  ns  entirely  cxcrcmentilious,  bitt  as  c^onipo^ed 
of  the  carcasses  of  numerous  birds  and  seals,  which  fithcr 
liye  and  die  on  the  islands,  or  visit  Ihcra  for  the  pi]r{>06ca 
of  prO|»agation  and  food.  In  ihe  natural  history  of  these 
birds  and  animals,  therefore,  h  to  be  found  the  Irue  source 
of  tliis  valuable  products  It  is  probable  that  the  fiK 
deposition  is  composed  principally  cf  fieols  and  pen^ina: 
these  animals  pos^easing  grcatt-r  powers  of  locomoiion  En 
the  water  than  on  land,  are  led  to  prefer  the  8l>elving  and 
the  lowest  parts  of  granite  Islands;  gannefs  and  shiigs  luny 
also  be  associated  with  them,  at  the  same  time  prcfcmng 
the  higher  rocks  of  Die    same  islaid.       After  the  Iajibc 
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nf  manr  geaention?  of  tli^o  Animals,  and  trheii  An  tsUoJ 
lias  bef*ome  cleTai^  from  The  ooiktinual  at^ession  of  th^Ir 
remains,  it  ts  posy  to  concme  that  il  will  be  uo  longer 
coiivenient  or  accessihle  for  ac^al^,  and  jterltaps  for  pen- 
guins; oiler  vrbicU  tbe  future  aecamnl&tioDS  nill  consist 
entirely  of  ibc  remains  of  winged  birdi.  It  m  alao  pro- 
WLIc«  froxii  ^oiiic  peciilianties  in  tlieir  habiu,  with  irhicb 
I  am  not  acquaintc^l,  that  birda  tbcmsclvcs  will  forsake 
tbe  gnano  islands,  vben  tbo  msf?  lias  obtained  any  eon- 
sidorable  elcTfilion,  TLis  I  Am  informed  is  tbe  case  i>n 
tbe  Peruvian  coast,  where  the  guano,  being  In  some  p)acea 
as  much  aa  tbree  Lundretl  ftet  in  tliicknc^.  is  no  longer 
frequented  b>  birds.  It  is  to  be  boped  that  ibcir  burial 
gronnds  may  be  speedily  cleared}  that  Ibey  may  renew  tbeir 
TflluAble  deposits."        ••••#» 

*'Tbo  follott-ing  are  tbe  ingredients  wljicb  enter  inti>  tlie 
formation  of  Lrnauo ; — water^  animal  matter — 


Uric,  oialic.  carbonic    .^  .w. . .  .  -..Organic  aeitb. 

AmniQiilB,  polulit  toda AlkAjkne. 

IiBe,im;iiM!a..<- > Alkillnc  ru-Uu. 

SOie*,  ►Imoina    L*rLlu. 

TJpon  «aeh  of  wbicb  it  nill  be  neces«;iLry  to  make  a  few 
remarks,  W'nter,  as  il  rclnles  tn  gnano,  must  be  I'onsldercfl 
in  tbree  ways — Fii^t,  tliat  resident  iu  the  boilies  of  all 
aoimaU;  seeOEid.  that  of  the  afino;»pbcre ;  and  thirds  tbal 
vvbidi  falU  as  rair,*  If  >liis  Inst  be  too  ubundant,  tbc 
valncble  prtKiuctH  will  be  washed  away;  if  motlcrate,  (be 
(J ccom position  will  go  oti  more  or  loss  rapidly  :  depeudinf* 
upon  the  quantity  which  falTs,  and  in  soirse  niea.snre  «pon 
tbe  age  of  the  euflTio>  or  ibe  lime  it  lias  been  de^wsiTecl 
and  anbject  to  the  decomposing  action,  ^^or^ell  states  in  bis 
aecount  of  Poases:*ion  laland,  tbal  there  appeared  to  have 
been  a  plague  or  murrain  among  tbe  seals  as  the  island 
iraa  covered   wilb  their  deed  carcasses.     ^Vhen  ^ve   were 
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tlierc,  after  tbe  lapse  of  flerenteen  years  biHm  Mrtirell'tf 

vojag'C,  these  senla  (eiipposing  tlicm  to  he  the  same)  were 
not  BO  mucU  decomposed  but  that  their  fur  waa  dlMln- 
guishable,  and  was  ehippeJ  in  large  quantilica  by  many 
of  the  vcsselfl.  The  decomposition  f^ontinuea  to  progresa 
in  the  ship's  hold,  wlicn  tlie  guano  is  very  damp,  Thut 
ivhich  vtfi  obtained,  though  g:ivfng  p.  slig-htly  jirid  Rohition 
in  water,  and  having  very  htlle  smell  of  amuiomn  when 
first  flhipi>ed,  tipi:>n  our  iirrival  at  St.  Helena,  ^\e  ofTso 
much  as  to  produce  tears,  and  a  difficulty  of  breathing 
upon  desocnding  the  hatehivay.  This,  ho-^vevcr,  in  a  great 
liieasure  disappeared  dnrinff  the  passage^  hut  I  still  ob* 
served  that  the  emoll  wns  much  elroniijer  on  a  d&mp  night 
than  on  a  dry  one.  The  fui'  shipped  from  the  Uknd  is  f«id 
to  haTe  become  cooverled  into  powder  before  roaehing  En^* 
land/' 

Anhnal  mntftr  is  a  most  valuable  ingredient  in  guano,  Httd 
the  source  from  ivhii:h  many  of  the  others  are  derived.  It 
tiliDWR,  indeed,  that  the  guano  has  still  to  undergo  further 
ehaiig;ea,  arid  that  the  proximate  principles  of  the  ammal 
bodies  are  not  yet  entirely  converted  into  the  chemical  prin- 
eiples :  but  these  changes  will  probably  take  plnee*  in  the 
soil,  through  the  agency  of  pUnta.  All  the  ammonia  and 
organic  acids  are  di.*rivahl*?  from  it,  and  the  proportion  of 
latent  aiuinouia  will  entirely  depend  an  It.  I  have  fouml  U 
much  an  12  per  cent,  of  animal  mutter,  precipitable  by  acid« 
(albumen  ?)  in  the  Boluble  portion  of  the  guano  orPoescasimi 
Island,  besides  6ome  which  was  not  50  precipitable,  und 
waa  probably  gelatine. 

Phosphoric  acid  {Jtiphasphate  of  ammonid)^  of  the  minerti 
acids,  ig  the  most  abundant  and  most  important  in  animal 
bodies,  entering  largely  into  the  formation  of  the  bones.  The 
nervous  matter  ^i  animals  has  been  long  known  to  conlain 
phosphorus ;  it  is  important  as  forming  in  itself  the  food  of 
plants,  and  as  prodacing,  with  ammonia,  a  salt  least  liable 

■Spp  oq  ll)l*inlijeef  llic  PTirorli  from  Licbig,  already  glvanj  on  Fn'menMtMi, 
PuUerutlDci,  ULi]  Decay  or  ErtmioauJi'A, 
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to  become  deciimposed  and  removed  in  a  moist  climole.  1 
huve  gencfallj  foimU  it  m  a  stale  of  ackl  bipliosphntc  of 
amruoum^  and  composed  ns  follows  :— 


1  «iidt4lflntor{ihnp1iorieftflld-...  ,>..■><>  71 '4 
3  „  wjilpf 97' 


At  HoEIam'a  Bird  Island,  tliia  salt.  Laving  been  diasolved 
by  tliO  dews  and  mist^,  lind  tiltorcd,  as  it  wore,  tlirouG;U  tUc 
guafjo,  and  had  become  crystallized  ihrougli  iis  substance, 
bnt  most  abundantly  at  llie  bottom.  It  is  ycTj  soluble  in 
vrater,  but  if  not  wnslied  awnv  is  a  most  permarieiil  salt,  and 
not  likely  to  hp  dh^lyalt^d  by  tlie  nir.  I  have  found  it  tu  be 
also  tLo  tnoat  abundant  compound  of  auimoQia  \a  Afr!(?Qu 
guano.  ltd  presence  in  fikulb  and  bone^  is  cTtccedingly 
curious  nnd  instructive,  especially  in  the  cavities  of  long 
bones ;  for  since  marrow  does  not  contain  nitrogen,  the 
ammonia  of  tlio  flalt  oannot  be  derived  fi'om  that  eoorce. 
Possibly  tliE?  animal  matter  of  llie  bone  lins  imdergon^  some 
ebange,  whereby  the  ammonia  has  been  formed,  and  the 
pho^phone  acid  has  been  taken  away  from  the  bone  itself, 
as  iLo  bones  contatniiig  it  are  generally  in  a  decom|KJBi[ig 
&tnte> 

Phoiphafe  of  itirif. — Phosphoric  acid  ia  alao  in  uulon  witli 
lime.  Tbid  &Glt  forma  tlic  principul  part  of  the  bones  of 
animals^and,  according  to  the  analyald  of  all  chcmistfi,  of 
cvpvy  description  of  guano  also,  II  does  not  form  eo  valu' 
nble  a  manure  as  hiphospbate  of  ammonia,  but  more  so  than 
ground  bonea,  which  arc  much  employed  in  mai»y  soila.  It 
is  composed  of-^ 
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The  Iftrge  amount  of  phoephoruB  neccpsury  fortbo  formn- 
tion  of  tlipsc  salta,  h  derived  hy  the  seals  and  birds  froiA 
the  dBb  on  wIjecU  lliey  feed.  Tlie  waiters  of  the  oct'aQ  on 
this  coflsl  are  very  phospboreMent,  and  the  sea  would  fre- 
quently break  over  llic  island,  durinv  a  dark  n}glkt,  lilce  a  4 
blieet  of  fire.  V 

Phvaphiik  vf  sttiht  end  ammoma  \^  found  ftbundantlj  at 
Possession  Islaad,  in  rhombic  oetohcdra!  crystals,  miixetJ  up 
with  the  iiiur  of  tbc  reab^  nnU  also  at  the  bottom  of  the 
guano  at  Hollam's  Bird  IsUnd,  in  nsGociation  with  erystds 
of  bi phosphate  of  ammonia.  It  is  a  very  valuable  constituent 
of  guano,  and  eonsists  of — 


1  pboepliailc  acid  p  .,■>■*  i  <■■.......*,».,>.  .71  '4 

1  mnmuuiD   ...n..*.*..  ^  <  ..■>..• ,]7'1^ 
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Fhoitpliat^  qf  amjptJitia  G)id  mogncna^  in  union, form  anotberi 
double  Gult;  which^  being;  almost  mRo]ub]e,  ie  united  with 
phosphate  of  litne  and  animal  uiatfer,  to  eonstiriitc  Ibc 
iiLsolubly  jiart  of  guano.  Tl  iilso  forms  glittering  erystals  its 
tlie  itQ&e  or  cake  guano,  which  has  not  been  niuoh  exp< 
to  pea-watcn     Its  composition  ia  as  foUona  \ — 


Per  ccnf, 
]  pliDtpboric ficid  .<....>>.....,.....*,<<  ,,.7 1'4     =    30-11 

3  Ammonia  >..'.....- ..34 '3     ^     10^ 

I  inB^ffJi 4W     ^     IT-IO 

lOntEr , OQ-O    =    *a-SO 

100- 

Sulphuric  aud  muriatic  addx  tire  present  in  small  qaan- 
titles  in  animal  ulructurcs,  and  likc^'ise  in  5ta>flaler-  fn 
giiano  they  are  generally  combined  with  the  fixed  nlkalied, 
as  potasb,  soda,  kc  Common  salt  (ehloridc  of  «>diuiii)  is 
ft^qaently  deposited  in  inuet  abundance  by  the  evaporation 
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of  salt  Wftter,  with  ^birh  the  g^auo  lias  been  intcnuingleil ; 
bnt  this  can  only  be  the  cose  at  those  ialacxla  TtbicU  are 
ivvabed  by  rtilJera,  or  whose  elight  elevation  and  peculiar 
coDslruction  iaduco  the  fcrmailon  of  spray. 

Vrie,  oToIic,  and  carliofiic  acids. — Th<?6e  three  orgonic  aciJs 
are  formed  from  the  aniraal  matter,  bdng  compost  of  the 
sanie  ukimale  eonstitiients  iu  variuliTe  proporiions.  Tbey 
have  the  faculty  of  passing  from  one  to  the  utlier  as  tlie  tie- 
oom|Ksitlon  advances.  Thus  unc  acid,  a  filled  and  inso- 
Itible  product,  so  long  as  it  remains  sucb,  uiidor  favourable 
cjrcumslaaces  undergoes  various  changes,  and  gives  rise  to 
rolatile  and  soluble  products,  one  of  ^^-bich  Js  carbonate  of 
ammonia-  Oxdic?  acid  i^  also  prone  to  be  rcaolvf^d  into 
«arbonie  ucld.  The  princi[ia1  find  most  tmporrant  agent  in 
the  production  of  these  changes  appears  to  be  water,  for 
wbich  reason  guano  deposited  in  a  drv  cltniate  j-'*  so  niuob 
to  be  preferred,  I  baTe  made  several  attempts  to  discover 
one  acid  iu  the  guano  of  Possesaioo  Inland,  but  without 
success. 

Amntonta  is  considered  the  mOEt  valuable  ingredient  in 
^ano  ;  the  salt  which  is  mo^t  permanent  in  a  motEt  climate 
tA  the  biphospbait" ;  but  the  unite  of  ammonia  ia  by  far 
ftnnerior,  on  accoucit  ofit^j  comparaltve  insoluhililr,  and  also 
because  the  uric  acid  yields  a  large  ([uautily  of  ammonia  by 
il3  decomposition  in  tbc  soil,  in  addition  to  that  wilb  >vhiL'b 
it  is  chemically  couibiucd.  Carbonate  of  ammonia  is  found 
chiefly  in  damp  gunuo;  it  is  jwrhapa  tbe  least  valuable  of 
the  salts  of  ammonin,  on  account  of  its  volatility.  The  smell 
wbic!b  guano  naturally  possesses  arises  from  the  escape  of 
this  salt;  bnt  though  guano  with  a  strong  smell  is  usually 
preferred,  it  is  rot,  by  auy  jneans,  a  good  criterion.  That 
vbich  has  no  smell  ^ill  often  be  found  to  contaiu  a  much 
larger  quantity,  combined  with  euch  acida  as  prevent  its 
Tolatib nation.  A  much  better  test  of  the  quality  of  guano 
is  to  mix  with  it  some  caustic,  potash,  or  limn,  which,  uniting 
with  the  acids,  sets  tbe  ammonia  (present)  free. 
Fiotcik  and  soda  are  occasionally  united  with  mineral  acidi. 
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but  in  BToall  quantities;  llieir  salts,  llierefore,  do  not  enter 

extensively  into  the  composition  of  guano. 

Litm  is  sometimes  coutbiiK'd  ^vrlh  oxilIIc  acid  m  the  inso- 
Itible  portion,  and  mixed  wilh  pliosphate  of  lime;  but  I 
believe  it  Is  mucli  more  frequently  present  as  a  carltooAte. 

Magnesia  may  be  foimd  in  combination  with  pliosplionc 
acid  and  nmmoniA. 

Siliefi  and  ohmina  are  prPBent  In  the  remams  of  anlmab 
only  in  minute  quantities,  and  ia  this  point  of  view  ntc  of' 
no  importanee  in  the  eoniposition  of  guano.     But  ^aiM> 
hiandg  whicli    are  Pitiiafed    in   clow  prosimity  to  a  s^nOj 
cnaat,  are  likHy   to  become  iuipregnntpd   with   particles   of    _ 
sand,  wbicb,  being  ivafled  by  the  wind,  contamrnate  tbe  fl 
guano,  sometimes  to  a  considerable  extent.     Sand  does  not 
appear  to  be  used  by  llic  guaniferoua  birds  for  the  purpoM    _ 
of  triluTaliu^  their  food;  they  seem  to  be  provided  with  a  I 
thick  mombranons  stomach,  far  less  nniseular  than  ihe  giz- 
zard of  land  birdfl.     The  granite  pebbles  swallowed  by  ae^I^ 
for  tlte   purpose  of   ballasting  them,   are   found    <!i«pers«d 
through   masses  of  ^cjd   giiRMo,      I  have  endeavoured   to 
direct  attention  to  guauOi  principally  with  a  view  to  eluei* 
date  the  pbenomenn  which  presented  themselves  to  iue»  And 
I    hope    sufficient    has    been  aaid   to  remove   every  doabt 
"  that  guano  is  not  formed  exclusively  by  the  dttng,  but 
chiefly  by  the  careuBses  of  birds  and  eeab." 

Sueli  19  Mph  Edcn'a  highly  interesting  nceonnt  of  guano 
(which  I  have  taken  ihe  liberly  of  abbreviating  in  many 
places,  in  order  to  suit  these  pages),  and  I  think  with  him, 
that  no  doubt  can  Le  entertained  as  to  tlie  ori^nn  of  the 
great  guano  beds,  both  IVruvian  aud  African.  Captain 
Morell  Bftys,  "On  the  Gurfaoe  of  thia  island  (I'ossesaioii 
Island,  September  1838),  I  saw  the  cffccta  of  a  pestilence 
or  plague,  which  had  visited  the  amphibious  inhabitants  of 
the  ocean  with  an  maeb  malignity  as  the  .Asiatic  cholera 
has  the  bipedfl  of  llie  lanrL  The  whole  inland  waa  literally 
covered  with  the  carca^sea  of  fur  seal,  with  their  skin  still  on 
them.    They  appeared  to  hare  been  dead  about  five  years. 


GCTAyo  i!inj»iors  to  thb  svoas-cahe,  519 

and  lE  wfia  erident  ihat  tU«y  hftd  all  met  their  fate  iibout  the 
^me  period,  J  should  judsre,  from  the  immense  niultltiidG 
of  honcfi&nd  carcasses,  ihnt  not  lesE  than  half  a  niilhon  had 
perisUed  here  at  once ;  and  that  thoy  had  all  fnllen  vietims  to 
some  myiterion^  disease  or  plflgne-  *  •  •  These  iwo  tBlanda 
(nl  Arigrn  Peqiienn)  have  once  heen  the  resort  of  immense 
tiLtmbprB  of  fur  seal,  which  werp  douhiTe§4  destroyed  by  the 
fame  jtlagtie  which  madr^  iiioh  dovjistalion  amongst  them  ol 
Pos?te»sion  Island,  as  tlietr  remains  exhibiled  the  same 
appearance  in  both  cases,  Sha§;3  and  penguins  had  nov 
taken  entire  pctsaesaion  of  the  biands."— 3ffl7TY//'j  Nnrrative. 

I  have  every  reason  lo  behtve  the  above  neeouiil  to  he 
corref?t,  as  it  has  been  eorroboraled  by  tho  testimony  of  fleve- 
ral  old  fihip  rm^Jtera;  otherwise,  T  wciiM  not  have  veiitnred 
to  bring  Torwaril  the  wnlings  of  so  nolorions  a  Mrinohjiii- 
sen  BJs  Cnptain  Morrell.  Indeed,  the  very  facts  mentioned 
by  Mr,  Ellen  go  far  to  prore  the  truth  of  an  extraordinary 
devastation  having  really  at  aooic  former  period  taken  place 
amount  the  seiUs  frequGnling  those  islands.  Besides  which, 
it  is  well  known  that  MorreU'a  ?fan-ative  eonlnined  {amidet 
A  mass  of  the  grosiieRt  fiction)  many  very  singular  faeta, 
which  later  epecta  hare  proved  beyond  dispute  to  be  well 
founded, 

Dfi  Ure  gives  a  very  long  and  interesting  account  of 
guano,  together  with  numerows  analyses  of  both  Peruvian 
and  African ;  a«  an  average  of  all  which,  he  presents  us  with 
the  following  analysis  of  genuine  guaroj  in  reference  to  its 
Agrieullural  value— 

].  Azotjwd  &Q]niji1  mfittPTr  |Dc1ii<Mng  uratB  ot  ammin[a,  Iog<^Thfr, 
capable  of  offbiditiff  from  ^  to  m  (wr  oen*.  af  ninmrtfllii  bj  alovr 

dcooEnpotlllou  Ja  the  toil  •...,.......,....■■■ >■>,,.,     fiO 

3.  W«U^r Bl«ll 

3-  PhaiphBlD  at  Lime , , Tlla  95 

4'  PhMpbota  <'i  Bmmoaia,  lulpliota  of  nmiTuiEiiiLj  ^mmonli,  pbo>- 
pli4(c  of  nrng^iiniii,  togetber^  conlaining  froia  &  fo  D  partB  aT 

■inniDnJB.....-.i. , ^ -^ ,i  .«>.  w  ..     19 

fi.  SlifcPims  Band - '.-.-        1 
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It  is  finite  evi<lt?nt  from  thJa  analysis  an^i  all  the  foregoing 

etaleineiits^  tbfii  guano,  when  fresh  and  coo  J,  contains  a  v-pry 
lar^r?  umoiintof  amraocin;  which, ftsl  have  niready  frequontlr 
eaiU,  '}s  rjuite  nnsuitabJe  for  sugBU'-cane  cultivation.  Guano, 
therefore,  mast,  he  reg--T.rrle(l  aa  highly  iryiiriOHS  to  the  for- 
mation and  dcpoiiit  of  sugar  in  the  cane-plant,  and  as  sucli 
we  cannot  bnt  pronounce  it  to  be  a  mftuure  whJeL  no  sugar- 
planter  slkouid  113C.  HfLving,  notwith^lnndin^  eneh  coavre- 
tion,  given  this  very  leng-thy  account  of  this  substotioe,  it 
only  remains  for  me  lo  say,  that  its  use  U  strongly  recom- 
mended Co  the  sngar-planterbyntany  very  celebrate  nanieft, 
amongst  nljoin  thii.t  di^tinguisheLl  eheniisL  Dr.  Uro  standi 
ccnapicuous-  In  the  supplement  lo  his  learned  and  very 
useful  work,  "The  Dictlonaiy  of  Arts  and  MDniifacl iircs," 
he  says,  *'  To  the  West  India  planter,  guano  will  prove  the 
greatest  boon,  since  it  condeusca,  in  a  portable  and  inofien- 
5ire  sliape,  the  Tneaua  nf  restoring  ferttUty  to  hid  exhant^ted 
cane-fields;  a  henefit  it  Las  long  conferred  on  tlie  poorest 
diatrieta  of  Peru." 

No>^',  whh  a  recommendation  such  as  this,  wo  cjinnot 
wonder  at  many  planters  trying  the  virlaes  of  guano  on 
their  cane-fidds ;  backed  as  h  has  been  by  many  others. 
But,  apart  from  the  learned  celebrities  of  Europe,  I  iind 
many  of  the  Elgin  Treatises,  written  by  Jamaica  plantor», 
strenitously  upholding  guano  and  every  other  substance  coti' 
taming  ainuKiniu-  Indeed,  the  prize  of  100/.  wji3  awarded 
to  an  eiD.say,  which^  amongst  its  numerous  errors,  npheh 
this  anent  the  usage  of  ammoniecal  manurea  ;  whereas  tht 
essay*  (in  every  way  excellent)  of  Mr,  VVhitehouse  w* 
passed  over. 

I  am  free  to  confess,  that  in  a  small  work  on  sugar,  print 
in  the  East  Indies  in  1843,  I  committed  the  same  mistake 


*  In  1E146»  I  hod  llio  hoaAUT  ofrc^klnj  from  ihe  R^iynT  AgrEj^uKiinii  Socict-r 
of  JHmaiCB  UUa  excellent  wij',  togelhrr  nhh  Ehc  aCbfi-a  ^  Aud  a(  ehaia  tltae  C^ 
wcreUry  ^aa  hlryt  cucugh  lo  jrr€»nt  me  nlih  AgrlcoU's  TrDpicil  A^eDlrtin, 
alia  b)' ATv.  WUteboiue,  In  vbosc  deaili  tliB  fUaten  hit«  tutiAlDtdn  lery 
great  !«•. 
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and  it  was  not  until  some  months  (irtcrrward^  tliat  I  became 
convinceJ  of  my  error. 

KDowing:  all  thi^,  and  bcliering  (hat  there  arc  &  g'^&t 
nnmber  of  planters  etill  urtconvinceJ  of  the  pernicioutf 
eHV-<rts  of  guano  on  canes,  mid  who  will  coneequr-ntly  con- 
ttnuc  to  use  it,'*  1  liavi?  entered  at  length  on  the  euljject,  and 
Qftti  only  strenuoualy  aiivLHC^  them  not  to  use  it  in  tlieir  cul- 
ttvatioo. 

T]i(*rc  k  another  kind  of  giinno  uv  th^  dlmtts  Settlements 
known  as  "hat's  ilung  guano/'  whi*?li  Is  <^ollocttd  in  the 
iBl&uds  of  and  ahoiit  Jniik  Ceyloti^  Lnt  a  sborL  distance  from 
PeCttiig.  It  16  used  hy  the  proprietors  of  nutmeg  plantations 
for  their  spice  trees;  and  I  haye  seen  it  applied  by  some 
sugur- planters  to  their  canea :  but  it  ia  not  a  desirable  manure 
for  sugar-cane^  by  any  means.  The  natives  manufacture 
^from  it  lar^e  quantitiea  of  Eattpetre,  Sic. 

Hones  are  now  much  used  in  agricultural  npcrations, 
Slid  are  known  to  exercise  a  most  benetieial  influenee 
in%  vegetable  life;  but  they  differ  very  niucli  In  their  con- 
alLlneotST  according  to  tlje  state  they  are  iu,  >¥ben  siihjerted 
to  the  crashing  process.  Thus,  fresh  bones  are  considered 
as  hcing  composed  of  one-half  auimal  matter,  and  the 
remnmder  of  photiphates  of  lime  and  nifignesia*  and  ear- 
bonate  of  lime.  In  this  state  they  are  crashed  to  a  fine 
powder,  and  applied  to  land,  either  directly  as  pbosplialea 
or  irufttt^d  With  sulphuric  acid,  by  which  phosphoric  aeid 
is  formed. 

Liebig  snys^^"  Manuring  an  acre  of  Imid  with  40  Ihs. 
of  boue-duiit  is  ttuffielenl  to  supply  three  crojis  of  whear, 
clover,  potatoes,  turnips,  &c,  with  phospha.te.H.  Bat  the 
form  in  which  they  are  applied   does   not  accm   to  be   a 

*  tn  •  ftporcli  of  Sir  Chnth  Grey,  Governor  of  Jamaica,  bo  tliUB  allude*  to  (lie 
■[uantillcf  of  jUBiHi  iiscii  in  Jonm^ca-  "TUe  naatt  wliicli  Is  o*cr7wlj«re  nh- 
9i.r\-a\ttc  JD  tlit«  Dr^};li!joirTh{HMl  of  lLq  malcrlnLi  M  n^lcirllurnl  inBnurt^^  unci 
the  torge  turiit  ichieh  jirr  rTprnilrti  i'l  i/unnOf  irjutiQ  mc  «'Lsh  Id  dJracI  ^aut 
KUcndDD  10  the  trractkabiLU/  of  juinliicliig  c^uivaknt  ctrniblnutiaiiB  bj  ffietbodi 
whidi  cticmhEry  puSrjta  out."  CExttULt  oX  ^pi-ocli  tu  lie  Kojd  Agrh^ultura] 
gocleif  or  Iniiift,] 
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ipatter  of  indifrbreacc  i  for  tbc  more  finely  the  boiio«  ue 
reduced  to  powder,  and  the  more  inlimalcly  iLey  are  mixed 
with  llie  soil,  the  more  eaaily  are  they  assimilated.  The 
mofit  easy  atid  pratjtical  mode  of  eitbcling  their  diritioDp 
is  to  pour  o?er  the  bones  (in  a  sxaie  of  tine  ponder)  half 
their  weight  of  sulphHric  acid,  dilured  wiih  three  or  four 
parU  uf  wator,  and  nflsr  they  have  been  digeated  for  »u 
time,  to  add  one  hundred  purts  of  water,  and  sprinkle 
wixtiire  over  the  field  before  the  plough.  In  a  few 
the  free  acids  unite  with  the  bOBCs  contained  in  the  eBrth, 
and  a  nentral  salt  is  formed  in  a  very  Sue  stale  ©f  Ui- 
vifiioD," 

Dr.  Ure  aays, — **  H^e  easiest  means  of  procuring  tlhs 
earthy  salts  of  boiies^  consists  \n  Itirniog  them  to  whit 
ness ;  but  the  earthy  re^iihium  procured  in  this  uiarn 
conlaiiis  substances  wLieb  did  not  exist  beforehand  ip  tbe 
boue»,  and  nhicli  did  not  form  part  of  their  earthy  ialts: 
us,  for  example,  sulphate  of  ^oda,  produced  at  the  expense 
of  the  sulphur  of  the  bones  and  the  alkahnc  carbonate 
proceeding  from  the  cartilage  with  M-bich  it  >va^  combined. 
On  the  other  hand,  tbe  greater  part  of  the  lime  has  lost 
iifi  earhonic  aeid.  The  phosphate  of  lime  contained  in  ibe 
botic-salls  ts  a  sub- phosphate,  consisting,  according  to  Ber- 
xilius,  of  tbi'ee  prime  e[|iiivulcn1s  of  the  ;icid  and  eight  of 
the  base."' 

In  England,  from  twenty  to  forty  butthels  of  ground  honet 
are  applied  to  one  acre,  and  some  di^criiuiuation  i?  urces^ary 
in  fixing  on  the  soil  whereon  their  application  ia  likely  to 
prove  beneficiul.  It  must  ho  remembered  that  tbey  are 
only  required  in  a  cane-^eld  when  it  Is  dc£eieiit  in  pbos- 
phftteSf  without  which  the  plants  could  not  thrive  |  but  many 
very  dry  bones  coulain  n  eonsidernble  quantity  of  animal 
matter,  whii^h  they  lose  wbtn  suhjecloti  to  the  boilinff  pro- 
eesa  (so  cozumoii  in  Knglanil)  previous  to  being  ground 
mto  powder  fur  manure.  Ahiie«t  all  tlic  bone-manere 
which  has  been  sent  to  the  West  Indies  had  previously 
undergone  tbia  process,  and  had   consequently  been  de- 
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prived  of  tbs  auiDial  matter  wliioh  was  containoi]  in  them, 
liieLJg  tells  us  that  ''one  LuTidred  jiarts  of  dry  bonea 
contain  from  32  to  33  per  cent,  of  dry  l^oUiiu*.',  sQppoHing 
which  to  contain  the  ^time  quantity  *ji'  nitrogen  aa  animal 
glue,  vie.,  6-28  per  cent.,  then  one  hundred  part*  of  bonea 
mo^t  bo  cori£Ldcrcd  as  equivalent  lo  t^ro  liundrcd  and  fifty 
parts  of  human  urine,'*  Thus  we  find  that  fresh  bones  con- 
tain nitrogeQ  in  large  quantities,  whicb^  wliilst  decomposing 
in  xhe  soil,  is  converted  into  carbonjite  of  ammonia  and 
other  ammoniaeal  saTu ;  so  tiiat  caue-plaiitn  fru;iled  with 
this  inunure  are  powerfully  afi'ected,  not  only  by  its  plios- 
jihales,  but  also  by  its  nitrogen.  It  U  very  necesfiary, 
thcrdbre,  to  notice  very  attentively  tbla  distinction  betwixt 
boues  liiat  have  had  all  this  nnimal  matter  boiled,  out 
of  them,  and  fre&ii  boots  wbioh  Etill  contain  this  source 
of  nitrogeiu  Bone^i  that  have  been  burnt  to  aahcti  lose 
their  gelatine  and  become  earthy  salts :  which,  however, 
have  the  property  of  absorbing  a  eonsidernble  volume  of 
ftmnioniacal  gii^;  hut  ihb  power  once  exorcised  cannot  be 
reputed  when  the  bone-aiihea  have  been  applied  to  the 
0oih  Presb  bones  "u'liicb  bare  been  reduced  to  jjowder 
and  placed  in  heaps  require  but  a.  Bli|>;ht  degree  of  molature 
to  generate  heat  and  enter  into  putrefatlion  ;  but  although 
Iheif  gelatine  is  thcrtiun  decomposed,  and  iU  nitrogen 
converted  into  animoniacal  salts,  yet  the  powder  has  elill 
tbu  power  of  retaining  a  great  proportion  of  tbeni  in  itself, 
(liebig)  Bone-marjure  is  more  es|iecial]y  recommended  in 
!CngIand  for  light.,  sandy,  or  gravelly  soils,  rather  iban 
for  clay-soils,  which  distinction  would  apply  in  tropical 
countries.  But  this  manure  is  never  required  in  lurge 
ijuautities  on  any  soil,  as  40  lbs.  of  it  is  sutHcient  to  enable 
an  acre  of  land  to  furnish  phosphates  to  three  crops  of 
>vheaL^ 

IVhen  the  cane-trash  U  burnt  m  fuel  on  an  estate,  it 
beeomea  highly  necessary  to  manure  with  bone-dust  or 
iKme-ashcHp  in  order  to  itupply  the  soil  with  fiho^phates ; 
l>ut  when  such  is  not  the  case^  no  uisnuro  of  tile  kind  id 
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i^uired.'*''     Bone-asbcs  woold,  in  my  opinJciiT  be  the  best 
form  in  which   to  use  bones  as  &  mnnuro  for  8Ug;ar-c6il< 

Alarl  ofiers  the   planter  one  of  the  safest  and  readi 
means  of  manuring  hh  lands  that  I  know  of;  but  1  am 
very  mut^h  afraid   it  Js  not  sa  ninch  used  as   it  sboitld  aiid 
might  bf.    There  are  man^  sltitatiuiis   wliure  marl   is 
obtainLible  ;   but  on    the   other  hand  there  are  nutneroiii 
lucahties   in  which  it  can    be  procured   ia  any   fjuantity, 
for  the  mere  trouble  of  digging  it  and  carling  it  <>ut 
the   fields,     Mnrl  ditfers   very   uioch  in   its  colour,   gen^nl 
appearance,  and  fertilizing  virtues:  the  better  descriptioiu 
are  of  a  white  or  slate-blue  colour,  and  are  soft  and  nncrtnom. 
The  constituents   of  the  former  are  cfirbonute  of  lime,  with 
lessur   parts   c»r  nlnmJna,    silica^  and  hitumcn ;  of  the  latter, 
carhonate  of  Iiuie»  with  albtiroeu,  iron,  and  kitLimeii. 

Ill  treating  of  marls,  it  b  u^ual  to  class  them  as  ^ 
careous,  clayey,  or  snuily,  according  to  the  prepoudera 
of  lime,  t-lay,  or  sand ;  and  the  relatLvo  value  of  each  < 
penda  entirely  on  the  nature  of  the  soil,  Ut  which  it  U  lo 
be  applied.  Tlius,  in  a  clay^soil,  a  sandy  nmrl  would  be 
highly  beiieliciHl ;  and  iu  a  sandy  soil,  a  clayey  or  calcareous 
niarh 

III  Jauijiica,  marl  is  to  he  had  in  vast  quantities  m  many 
parts  of  the  island,  and  would  he  of  great  benefit  to  the 
sugar  estates;  but  I  cannot  say  that  I  h^ve  seen  it  uaed 
there  except  in  rare  instances  :  »  hlch  is  the  more  ceuaurable 
when  we  consider  the  expense  and  trouble  tiiany  plaater^ 
are  at  in  gotiinp:  iuannres  from  England,  whilst  tbig  ex- 
cellent substance  i^  iuiiuedialely  at  baud,  and  in  euch  gr^E 
abondancG-  Bryan  Edwards,  in  his  exceUeJit  work  on  thti 
West  Indies,  endeavoured  to  attract  the  att^^ntion  of  ibc 
planters  to  this  fertilizer,  and  Forler  also  did  the  saint*. 
Bdwoi^a  said,  "Marl  is  another  nianitre  of  vast  aoil 
general   utility  in    Great  Britain.     It  eurichca  the    poorest 

*  Wlicre  '-aii«-lruh  ii  bui^ned  bu  IiipC,  and  the  aili^i'  an  uppLivd  to  tbfl  Cttiff 
|iLm<v,  tlic  photphatva  arc  therein  rutarucd  Uj  Llic  aollf  (icc  AbIkd  ofCane-trkilL.) 
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land,  opens  the  stiffest^  and  sweetens  and  corrects  the  mast 
rank.  Lands  have  been  raised  by  the  u^e  of  this  manure 
from  two  shilJingB  per  acre  lo  a  guinea,  annual  rent.  Now. 
there  is  no  country  under  the  eun,  whereia  a  sofl;  unctuous 
vaarl  m^re  abouriO^  tlian  in  Jamaica." 

This  was  written  a  v&ry  great  many  yeara  ago;  but  I 
do  not  believe  that  this  excellent  advice  hae  been  followed: 
except  oaly  very  jmrtially.  In  the  Stniits  Settlements,  Ji  blue 
mArlofvcry  rich  quality  Is  enceeJingly  abundant,  wliit^h  I  have 
long  used  every  persuasion  to  induce  planters  to  avail  them- 
BcWcB  of;  and  in  one  or  two  ease*  aucccssAUIy.  TLia  marl 
abounds  in  a  kind  of  petroleum  or  earth  oil,  which  plen^ 
tifully  exudes  from  it.  It  ie  found  in  every  part  of  Province 
WellMley,  Singapore,  and  Mfllacca,  only  a  few  feel  below 
the  surface  of  the  (low)  laud. 

When  exposed  to  the  air  for  a  short  time  it  dries,  and 
become*  a  fine  fnahle  aubstanee,  In  which  state  it  is  advisable 
lo  apply  it  to  fields^  or  even  growing  canea ;  but,  if  carted 
out  to  land  prior  to  canes  being  planted,  it  can  be  spread  in 
the  condition  in  which  it  ia  diig^  when  a  week's  (or  ten  days') 
altenmie  ^nn  and  rain  will  cause  it  to  ernmble  into  a  pul- 
Terolent  mould,  which  should  then  be  ploughed  into  the 
«oil  and  well  intermingled.  I  also  found  that  by  beiuir  ilried 
nod  then  burnt,  it  afforded  a  very  rich  manure,  which  alFectcd 
\eTj  favourably  the  cane-plant*  Mr,  AVilaou,  a  very  intelli- 
gent planter  in  Province  Wellesiey,  tried  it  in  several 
instances,  at  my  euggestion,  and  was  entirely  convinced  of 
ita  complete  adaptation  to  the  cano  as  a  manure  of  Iiighly 
feKilizing  virtue. 

In  many  parts  of  India  (Bengal),  also,  Gne  rich  marls 
oecnr:  these  should  always  he  regarded  by  the  planter  fl3  a 
very  great  advantage,  which  ought  to  be  availed  of  when- 
ever manure  h  required, 

Liebig  tells  us  that  &U  marl^  contain  a  certain  quantity  of 
potash. 

Cinjf   ifl  widely   diffused    throughout   all  couiitrle«:    no 
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planter  can   therefore  have  any  dIfBcultj  in  procuring 

supply  iriie  wishes  \L 

Clay  15  merely  two  simple  earths — aliimma  and  luli 
tinged  with  iron  and  other  minerals;  it  isn  g;refit  a1»or 
of  moisture,  which  il  retains  with  great  tonacity,  oven  tiultf 
vory  trying  degrees  of  heat :  b9nce  its  ^rfeAt  vatae  in  teasont 
of  very  dry  and  hot  weatli^r.     In  light  sandy  lands,  tba 
npplicntion  of  clpy  U  eminently  nseful  in  strengthening  ftjij 
binding  the  soil;   in  fact,  it  hna  the  easeniials  to  cod¥U1 
barren  sandy  field  iuto  a  rith  and  productive  one. 

We  generally  vrew  clay  as  a  manure  only  in  relation  U>  ib 
value  in  hindint*  a  light  &andy  sc»i),  and  in  enabling  a  sod  ic 
attract  nnd  retain  moisture  from  the  atmosphere  :  bat  Uohig 
has  proved  that  ito  great  fertilizing  inBnenco  eonaista  in  iu 
ahsorbing  and  fixing  in  the  soil  iLe  tLmmonia  of  ihi  Atmo- 
sphere. He  Knys,  '*  The  ndvantage  of  manuring  fields  Willi 
burnt  clny.  and  th?  fertility  of  ferruginoiiH  ^Ah,  wliich  havt 
been  ponsidereil  as  facts  so  incomprehensihlp,  miiy  be  ex* 
plainetl  in  a  very  elmplc  raauner.  They  have  been  ascribed 
to  the  great  attraction  for  water  exerted  by  dry  clay  and  fer- 
ruginous earth  ;  but  c^ommou  dry  arable  lEind  pOEBeeses  tiM 
properly  in  as  j^rciit  a  degree-    •     »     •     •     • 

"  The  true  eiiuee  is  this : — The  OKidee  of  iron  and  tlnmiaa 
ore  distinguished  frcm  all  other  metallic  oiides  by  ibeir 
power  of  forming  solid  oomponnds  with  amuionia.  The  pre* 
dpitales  obtained  by  the  addition  of  ammonia  to  salts  i^ 
nlnmina  or  iron^  are  true  salu,  in  which  the  ammonia  Is  con* 
tained  09  a  ba»e.  Minerals  containing  alumina  or  oxid^^  of 
iron  also  possess,  in  an  eminent  degree,  the  rcmarkabie  |>r^ 
perty  of  attracting  ammonia  from  the  atmosphere,  and  of 
retaining  it,  •  •  *  •  Soils,  therefore,  which  conCaJa 
oxides  of  iron  and  burnt  clay  must  absorb  ammonia;  in 
action  which  is  favoured  by  thoir  poroua  eondition  ;  thty 
further  prevent  the  escape  of  the  amnioma,  once  ab^orb^'il. 
by  tlieir  chemical  properties,  •  •  ♦  »  The  aiatmmia 
absorbed  by  the  clay,  or  ferrnginous  oiides.  H  separated  by 
every  shower  of  rain,  and  conveyed  in  eolutiou  to  the  coil." 
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The  flpplicstron  of  clay  to  land,  although  it  may  properly 
be  treated  <jf  iind^r  tJic  liead  of  inaniire.  is^  more  correctly 
•peaking,  t]ie  fororation  of  a  *oll ;  especially  where  the  quan- 
tity useil  U  very  large.  For  inatance,  a  very  sandy  piece  of 
kndt  which  we  could  not  think  of  planting  canca  in»  may  be 
■c  mluated  irith  regard  to  the  worl^,  that  its  being  converted 
into  a  good  aubetantial  eoil  might  bccomo  an  importntit 
object ;  the  course,  tb^n,  is  not  merely  to  tnanure  it,  but  to 
rban^e  its  GDtire  character,  by  carting  to  it  a  qoontiiy  of  clay 
fiuSicient  to  convert  it  into  a  light  brick  mould. 

The  (rouble  and  expense  may  lie  considerable  as  a  first 
otillay.  but  ihrn  tlie  effecls  are  (aslxn^;  and  the  land  bo 
treated  may  be  looked  on  as  a  good»  fertile,  and  improving 
Mil,  which  will  continually  produce  canca,  Sut  when  we 
u«e  clay  in  flmall  quantiticft  only,  it  more  dcficrreJIy  comes 
tmd«r  lie  designation  of  manuring:  ae  when  we  reqoiro  to 
fitrengthcn  a  light  soil  bo  us  to  render  it  retetillve  of  mois- 
ture»  or  to  u^t?  burnt  clay  in  order  to  attract  the  ammonia 
lo  tlie  atmor^phere. 

All  ferruginoaB  cInyR  have  the  power  of  Bltractlng  and 
6xiDg  in  the  Hoil  the  ammonia  of  the  atmosphere;  bnt 
when  burnt*  this  properly  la  very  greatly  increased,  1  have 
£«veral  times  said  that  nitro^^cn  i3  ncct'ssary  to  pkntj,  cind 
that  il  exhU  in  the  atoio^phcrc  in  the  form  of  ammonia; 
bat  ammonia,  wherever  and  however  existing^,  con  la  inn  nitro- 
gen in  the  proportion  of  65  Iba.  of  the  latter  to  80  lbs,  of 
the  former  (LicbJg),  Now,  although  this  fiubstance  is  abao- 
luiely  necL*SBary  to  the  growth  mid  full  development  of  the 
tf^ne-plant.  yel  (as  I  have  often  observed)  too  large  a  tjuon- 
tity  applied  to  the  soil^  iu  the  form  of  manure,  has  the  eOect 
of  inducing  the  cane  to  form  mucilage,  gluten>  &c-  kc; 
icjitcad  of  depositing  sugar  in  Its  ccll^,  as  it  doc»  when  the 
fstipply  of  nitrogen  is  limitcdp*     If  canes  be  manored  with 

•  A  mperalranduice  of  carbflu  la  iho  rfftW  of  farboolc  mM  convpypi  (o  llio 
root*  cif  ptuntii,  wiUimit  bfln^  it»ompuiliid  by  ailrog^D,  »DDDt  bo  fDiivtn«d 
cllber  inlv  ^InFrn,  ulbutDCn,  wood,  ar  nay  athcr  compiTiDiiI  pari  of  oii  M-ptn  ; 
tiut  eltbtr  ItirlU  be  nepamlud  I0  lliv  furju  of  vxcreuLcntfj  uucli  as  nti^ar,  ftortli, 
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their  own  trash,  or  with  an  adequate  proportion  of  regoUkbl 
matter,  tbcrc  can  he  no  doubt  but  the  humua  reaalting  will 
attract  and  furnish  to  the  cane-plants  quito  sufficient  nitro- 
gen to  produce  a  fine  and  eaccharine  cstne,  without  the  aJd 
of  any  otiier  manure.  But  where  this  ia  not  the  case,  tt 
tnay  occur  in  very  light  soils,  no  meana  can  be  adopted  Xo 
Buppl/  the  deficiemc^  more  readily,  more  cheaply,  and  otore 
aafely,  tLau  hy  treating  the  land  to  clay,  eillier  in  ita  natanl 
condition  or  aJler  it  haa  been  burnt,  I  infinitely  prefer  thii 
mode  of  afieiating  a  soil  to  that  proportion  of  nitrogen  which 
is  dceirahic,  to  the  upplication  of  nmmoniacal  mnniire*. 
The  former  aSbrds  the  means  of  ensunnf;  a  gradual  and 
perfectly  regulated  sopply,  which  the  latter  bj  nomeAnsdoi'^; 
for,  by  the  applit^aiion  of  a  cc>rtaiii  quantity  of  burnt  (or 
nnburnt)  clay  on  un  acre  of  laud,  we  confer  on  that  field 
the  jiower  of  atLracilu^  and  tixing  lii  itb  soil  the  (aacertained 
aniouzit  of)  ammonia,  of  which  that  quantity  of  clay  \s 
capable-  But  to  enable  it  to  cjEcrcise  this  power  lo  iti 
fullest  extent,  it  is  necessary  that  the  weather  be  seasonable, 
and  the  soil  ^ufiiciently  porous;  in  seasons  of  a  uniform 
character,  its  a(7tion  is  also  uniform  and  coutinnal;  subj.^ 
only  to  the  change  caused  by  the  ahstraclion  of  tlie  nfietallit^ 
oxides  contained  in  the  soil  by  the  plants  grown  on  it. 
Tlius,  a  planter  giving  hla  lands  (light  soils)  a  fpw  pound* 
of  burnt  clay,  may  feel  as&ured  that  those  lands  will  thereby 

DiL  vaXfieAia,  nianiLUK,Drguu,  grtlicac  tDbitaacc^  ^Ml  be  dct»Q>il«l  la  gmux 
orltmjiiaiititylii  iIjo  wide  nils  anil  \c»j,Gla,  Theiiuimdryoft^iunu,  vt^ftisbln 
nIbtinsD,  ud  ttyuCi]M^s  wUI  du^eufili  wtiL^n  pTsnts  arfl  Jiip|illfH|  vttb  an  ctrfW 
pf  Ibod  MblubLng  nitrogen  ;  mml  fimiDDDiBnJ  »IU  vUJ  fcumJa  In  tbt  vp, 
trlkVii,  Jbr  eh^mpld,  in  Uic  calturi:  of  llip  bed,  wq  tnaoLirc  Ihf  ?oLL  wicJi  b  kt'gUf 
nUro^^noui  iuKsuce,  or  wtiua  -wv  supprtsi  ibf  fuucLmm  of  i^\v  Enivrt,  by  tp- 
naTin^  Ihent  from  the  plani.    •     •     •    ^f,  knfiv  t|i«L  xht  rjiiBnlily  of  tUmh 

Lbc  bffll  U  umnand  wHti  RtroB^  ciumal  maiiurt:  ;  uUliough  th€b  iht  uue&!kt  fif 
cdLfl  liicrcjite^i  tlte  pttlalocfe  ociiuifliiK  i"  Lbc  Si»c  once  a  ruiAljp  In  tie  tnzenil  k 
»fl|^y  coDalilf^ncy'  BepL-roa[*i  i«kcu  Trurti  h  banva  londy  soli  ccntain  t  niiif^ 
mtkm  tft  «ug4r,  ind  dd  unimoQiBtial  hUi;  and  the  TuKoab  taral|i  lang  Ml 
Oinl^  Btnte  In  n  maTmri.'d  land,  bcuus^  there  dl  tlic  circuDulana.1  dcccmvj 
for  Uia  roriiAUoD  of  celb  arc  uulUd.— £r'c£iy,  p.  13J, 
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obtobi  ft  flupply  of  ammonia  Tor  many  years :  indeod,  until 
the  roelallic  oxidea  arc  remoTCfd  from  the  e,o'il;  whii^h  wouIJ 
require  a  great  lapse  of  time  to  brings  about.  In  fine  fcr- 
raginous  soilSj  of  course  no  such  application  can  be  needed, 
V  the  povser  already  exi^is,  iind  is  in  continual  action- 

Othor  &ubstnncfs,  mentioneii  in  tbe  table  of  manures, 
alio  A^ord  the  means  of  establishing  in  the  a^il  a  snpply 
of  nmnionia:  sucli  as  cliarcool  and  gypsum  ;  biiL  the  cansea 
whic^li  ojierate  are  very  different  in  the  tbree  BubHtances. 
Clay  has  been  shewn  to  act  by  the  metallic  oxides  con- 
tained in  it.  Cbftrcoal  certainly  attracts  and  fixe*,  by  Its 
fjwii  peculiar  properlies,  both  ainmoniii  and  carbonic  add; 
but  the  cause  of  iKis  action  cannot  be  staled^  beyond  os- 
eribmg  it  to  the  wonderful  laws  of  affinity.  Gypsum  ig 
conipoeed  of  sulplmric  aeid  and  lime;  lien<rf?,  on  beiog 
appTi<>d  to  the  soil,  it*  decern jwsi lion  gradnally  takes  place 
by  the  ammonia  (in  the  soi],  air,  or  rain  water)  enlena-^ 
into  combination  with  tlic  sulphuric  aeid,  and  the  carbonic 
acid  "witH  the  lime,  forming  compounda  which  are  not 
volatile, 

Chftrcoalj  when  properly  burnt,  \s  so  jndeftrtictiMc  a 
snbfilance,  that  it  will  keep  without  perceptible  olmngo 
for  ages;  but  when  careK^ssly  prepared  (ei^peeiolly  some 
descriptions  njade  from  fir  wood),  it  is  assertpd  that  it 
rlocom|iofies  and  beromes  a  kind  of  coally  humus.  Lucas 
fays,  ''There  can  scarcely  Le  a  doubt  also  that  (the) 
churconl  undergoes  decomposition!  for,  after  bein^  used 
for  five  or  fix  years,  it  becomes  a  coallj  eu'th ;  and  if  this 
be  the  case,  it  must  yield  carbon  or  carbonic  oxide  nbun- 
dautly  to  the  planfs  growing  in  it,  and  thua  afford  the 
principal  eubslance  neccfisary  for  the  nutrition  of  vegetables, 
•  ■  •  It  exercises  likewise  a  fa\oiirahle  influence  by 
(leeompc«ing  and  absorbing  the  matters  excreted  by  the 
roots,  fro  aa  to  keep  the  soil  free  from  the  putrefying 
»t)bstances  wlijch  are  often  the  cause  of  the  death  of  the 
Bpopffivf{£.  Us  porosity,  as  wcU  as  the  power  whicli  it 
possefl^es  cf  absorbing  water  with  rapidity,  and,  after  iti 
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aaturation,  of  allowing  all  other  water  to  «ml;  tbrough  it,  %Tt 
causes  also  of  ita  fftvotirablc  ctt'ecta/' 

This  ftuthority  trGuta  the  octunl  decomposition  of  diftN 
coal  as  a  maltei"  fully  proved  by  a  serica  of  experiToenU 
earricil  out  by  hm  during  several  yeara :  but,  accordiog 
to  Liebig,  the  *'  coally  Ituthtis'*  found  by  Lucas,  rc*ulted 
from  tliG  oxcreliona  of  the  planta  tbeni»e]ves,  not  frotti 
the  charcoal.  We  can  readily  understand  liow  pi^iiUidy 
favourable  Llie  powder  of  charcoal  is  to  the  dc  com  position 
of  (organic)  exeremeiititious  matter  deposited  by  planIB 
growing  on  it;  me  chart-oal  povrder  has  lUe  power  of  *e- 
pararlng  the  carbonic  acid  and  ammonia  contained  in 
water  and  air,  placing-  the  oxygen  of  IwtU  in  a  atate  of 
greater  freedom  to  net  on  the  organic  lualier  and  4<or]\ert  t( 
into  humus;  whilst  if?  poroaity  presents  the  most  favourable 
condition  fcr  an  unobstructed  continuance  oflboae  actlooa- 

Lieblg  saya  "  Common  wooJ-charcoal,  by  virtue  merely 
of  its  ordinary  well-known  properticsj  can  complotcly  rt* 
plae9  vegetable  mould  or  bumaSp  *  *  #  Plants  thrive 
in  powdered  charcoal,  and  may  be  brouglit  to  blo£soui 
and  bear  fruit,  if  enposed  to  the  influence  of  the  raiti 
and  the  atmosphere:  the  charcoal  may  be  previously  heated 
to  reduess.  Charcoal  is  the  luofit  indifTercnt  and  hjosI 
unchangeable  siibetaiLce  known ;  it  may  be  kept  fur 
centurion  without  change,  and  is  therefore  not  i^nbjcct 
to  decomposition.  The  only  substances  which  it  can  yi^ld 
to  plants  are  some  gnlis  wliicb  it  contains,  omongst  which 
U  Btlicate  of  potash.  It  ia  known,  however,  to  possM*  the 
power  of  condensing  gases  within  ita  pores,  and  particularly 
carbonic  neid.  And  it  is  by  vinue  of  this  power  that  the 
roots  of  plants  are  supplied  in  charcoal  exni'lly  as  in  huniof, 
with  an  BEuiuspliere  of  carbonic  acid  and  air,  which  ia 
renevred  as  quickly  us  it  is  uh^tracted.  In  charcoal  iwwder. 
which  iifld  been  used  for  thia  purpose  by  Lucaa  for  several 
years,  Buchncr  found  a  brown  aubslance  solobla  in  il- 
kalie«,  Tfai^  Biibstnncc  was  cridendy  due  to  tbe  ^ecredon) 
from  the  root^  of  the  plants  which  grew  in  it," 
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Cliart^oal  therefore  is  proYod  to  be  as  LigLly  roluable  a 
?iil>stunce  as  manure;  and  it   may,  wltU  aafety  and  great 

bcnelit,  ho  used  by  eugor-pknlers  for  their  canea.  la  sotdg 
imrle,  where  the  scarcity  of  wocd-landti  renders  the  coat 
o£  oharcoal  expensive,  other  Eubstances  may  be  used  to 
province  a  similar  effect ;  but  wberever  It  can  be  procured 
eheitply,  it  should  certainly  be  ndopted. 

In  various  pai*tJ4  of  India,  in  lUc  Struitii  Sf^ttlemenU.  and 
in  many  parts  of  the  West  India  IslnndB,  immense  abun- 
dance can  hs  procured  at  a  merely  nominal  price;  for 
U)«tftnce,  in  the  district  of  Uoruclcpore  (vrhere  there  ari: 
lar^  tracts  of  jungle),  I  could  at  any  time  commnnd  & 
Aiipply  of  txny  extent,  at  the  rate  of  eeven  nipecs  (about 
\4s,)  ihn  hundred  maunds  (of  100  Ib^J,  each)  equal  to  aboat 
ibur  and  a  halftone. 

This  eeriainly  U  very  cheap,  and  in  other  situations  not 
so  favourably  situated,  of  course  it  would  be  much  dearer ; 
but  in  the  Straits  Settlements  charcoal  cau  be  burned  m 
the  woods*  belonging  to  each  estate,  at  a  co&t  very  Utile 
excfpcdin^  that  named* — Ideat^  charcoal  suitable  for  manuring. 
But  whether  the  cost  be  gre&t  or  little,  it  ia  necessary  for 
the  planter  to  remark,  that  the  fertill^ln;;  effects  of  charcoal 
irttl  last  as  l^ne^  as  tlie  eharcoal  itself  lasts;  which  may  he 
reckoned  as  many  aires.  In  applying  it  to  land,  it  is  ad- 
visable to  do  HO  in  the  sfat@  of  a  coarse  powder.  Liebig 
states  charcoal  to  be  partiE^ularly  valuable  un  heavy  soils, 
partLirularly  such  as  consist  of  argillaceous  earili;  and  jt 
ia  plain  that  in  vegetable  mould,  or  in  soils  abounding 
in  humus*  it  is  unnecessary  and  nndesiruble.  I  know  of 
no  maiuire  of  which  an  East  Indimi  planter  can  avml 
bimself,  so  cheap  and  eo  bencSeial  as  charcoal ;  it  supplies 
th€  place  of  humus,  farmahing  to  plants  botU  e&rbonic  acid 

•  T  muil  Dot  Iw  uinlcratood  to  mem  hj  tlis  \er7TMtcfu!  *tid  pboLird  pha 

prniued  b^  tlie  O^nnec,  Imt  liy  ihn  camtnan  Imlljin  Tnoili!  of  tiiinLiiig  in  h"l«i 

dux  'n  ^f  grnond,  wherein  tlie  ffuod  If  fiinjFnlly  placrd,  anJ  tLin  aOtfeml  uvw 

llh  canh,  cUy-  fltc  kc.    TIlch  bdia  *ie  dug  wlicrctr  iho  wood  is  cui  up^  iLid 


and  nitrogen,  and  compenRiiles  belter  than  any  oilier  sul 
stance  for  tlie  complete  stripping  which  the  land  but  tiw 
often  receives,  in  applying  tlic  leftvea  aa  Todderfor  coltle*  \\k 
trash  as  fud,  and  not  even  using  the  catlle-duog  as  manure 
Gypsum  liaa  ulroftdy  been  mentioned  ai  one  of  till 
subfllanc^e^,  by  wliicb  ihe  planter  can  aafely  supply  to 
canea  the  ammonia  wbieli  may  be  found  wauling  in  bitj 
fields ;  bnl  the  lasting  effect  ia  merely  temporary  in  com* 
pariaon  with  tLat  of  charcoal  and  clay,  tt  is  a  very  jw^'erfal 
atlraclor  of  aramonm,  and  its  action  on  soila  is  ejipliuned  , 
hy  Liebig  in  hia  usnal  interesting  an<l  simple  luannmvH 
"The  evident  influence  of  gypsum  upon  the  growth  ofl 
grafisee,  the  striking  fertility  and  luxuriance  of  a  mcadoirl 
whereon  it  is  strewed,  depends  only  upon  its  tixiiig  in  the 
fiotl  the  ammonia  of  the  atmosphere,  ^tliich  would  other- 
wise  be  rolatillzed  with  the  water  wliicli  evaporates.  The 
carbonate  of  ammonia  coulalued  in  rain-water,  is  deeom< 
posed  by  gypsum,  in  precisely  the  same  manner  as  iDi 
the  manufacture  of  sal-ammoniacp  l^oluble  sulphate  ofj 
ammonia  nnd  carbonate  of  lime  arc  formed,  and  thia  raltj 
of  amnionia,  |>o&9cs5ing  no  volatility,  is  conser[uently 
tained  in  the  soil.  All  the  gypsum  graduaUy  disapj 
but  ite  action  upon  the  carbonate  of  ammonia  conl 
aa  loB^  aa  a  trace  of  it  exist*,  •  •  • 
action  of  gypsum  or  chloride  of  calcium  really  comisU  i 
in  their  giving  a  fixed  condition  to  the  nitrogen  of  mm^l 
monia,  which  'm  brought  Into  the  soil,  and  uLich  19  i&-^ 
dispensable  for  the  nutrition  of  plants.  In  order  to  fonu 
a  conception  of  the  effect  of  gypsum,  it  may  be  sufficient 
to  remark  that  one  hundred  PTes^ian  pounds  (about  1 10  lbi« 
English)  of  burned  gypeum  fixes  as  much  ammoara  in 
the  coil  ae  G,250  lbs.  of  horses'  urine*  would  yield  to  k; 

*  ITiG  nrlaf^  of  llie  lione  eonfaiiu,  tccordlng  t«  Foimraj  ind  VinqnelEB^  I* 
one  thniind  pirts — - 
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even  en  the  suj^isosttion  that  all  the  nitrogen  of  the  iirea 
adU  hlppuric  ftcid  were  absorbed  hy  the  plants  vritbout 
the  smftlle*t  loa?,  in  the  form  of  carbonate  of  ammonia.  *  * 
Water  is  absolutely  nect^asary  lo  effect  the  tieconi position 
of  the  ^pfiQiu,  on  account  of  its  ditticah  solubility  (one  part 
of  g;yp£um  roqair^s  four  hundred  parts  of  wator  for  so- 
lutioTi),  and  iiTso  to  assist  in  iho  absorption  of  the  sulphate 
of  amnionra  by  the  plants:  hence  it  happens  that  the 
influpnoe  of  gypsum  is  not  observable  on  dry  fields  and 
meiulowS'  The  decomposition  of  gypsum  by  carhonaltr  of 
ftratnonta  does  not  take  place  tnslantaneoLsly ;  on  the  cun^ 
trary,  it  proceeda  yery  gradually,  and  this  explains  why 
the  action  of  gypsnm  laals  for  several  yetirs," 

In  England  this  manure  is  very  mueb  used,  and  is  con- 
sidercd  a  powerful  ferliU7er  in  crops  of  grasses,  lueerneT  rod 
clover,  and  sninfoin;  but  latterly  it  has  been  much  out  of 
repute  In  regard  to  the  common  corn  crops.  It  is  gene- 
rally recnrainentled  to  the  farmer,  to  spread  it  on  hia  land 
in  a  finely  powdered  btafe«  at  the  rate  of  from  two  to  three 
cwt.  per  acre;  and  is  fluid  commonly  at  thirty  shilling*}  a 
tODt  The  application  of  gypeum  to  cane  lands  requires  to 
be  nicely  regulated,  so  as  to  atford  to  the  cane  just  that 
quantity  of  ammonia  which  is  desirable,  and  no  further ; 
but  enough  has  already  been  said  to  direct  the  planter  how, 
and  in  ^-hat  cases,  to  use  snch  kinds  of  manure. 

Lime  is  a  well-kno^¥n  and  very  powerful  foriiUzer  of  hind, 
nnd  is  particularly  valuable  on  soils  alTected  by  sulphate  of 
iron,  Bulphuric  acid,  and  other  acids  injurious  to  ypgola- 
tlon,  as  mentioned  at  page  41,  Applied  as  manure  on  snch 
land,  lime  at  once  enters  into  combination  with  tbe  sulphuric 
or  other  aoid,  and  thus  counteracts  its  evil  influence.  Lime 
ibrms  a  part  of  every  fertile  soil ;  it  is  one  of  the  great  con- 
Blitnents  of  alatninon^  earths,  and  indeed  of  almost  every 
manure  I  have  enuinerat*?d.  It  eiert^ises  a  very  beneiicinl 
influence  on  the  growth  of  migar-ranes,  and  alTectfi  Tery 
deeirably  tbe  quality  of  the  sugar  made  from  eanes  luanured 
by  iti     In  a  rank  vegetable  soil,  such  as  newly  cultivated 
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jiiDgle  land,  it  i»  ol'  iiiflmte  service^  tiot  only  for  th«  imme- 
diate  r^^uUs,  but  aW  from  the  enduring  inHitt^iK^e  of  iu 
CDiDbioationti.  Sirewed  hi  iLe  CHittle-peu  occa^ionully  during 
the  formation  of  the  eattle-pea  manuret  or  applied  to  it 
aAer  the  ni&Diirc  has  uodergonc  the  Hrst  Bta^c  of  fermenta- 
tiou,  it  will  spccdkly  expel  from  i(  all  tho  ammonia  \kludi  it 
may  contain;  and  thus  fit  it  ti>r  Eugar-cace  cultivation,  &« 
before  observed. 

Sarjdt  most  be  classed  as  silieeous  aud  calearecxia ; 
tliey  are  both  very  imjiorfant  in  the  effects  they  prMluce 
*tn  varioua  (lestTiptions  of  Untl ;  which  of  course  dlRvr 
Recording  to  the  iiuturf!  of  the  soil  to  whicli  they  are  applied* 
la  3t!lF  clay  soils  for  instance*  ailiccous  sand  ia  of  pecuUar 
benefit*  in  preventing  the  tendency  lo  coalesce  and  form  a 
hard  coherent  mass,  and  coiiverlia^^  it  into  a  brick  moald ; 
wherever  it  be  applied  in  etifficieat  quantitiei.  On  reference 
to  pa^e  47,  it  will  be  seen  how  bcDeficiftl  aand  is  Ja  ihia 
respect;  convening  a  com  pa  rati  v^  el  y  barren  clay  soil  idco  a 
rich,  workable,  brick  mould.  The  saud  obtained  Irom 
rivers  is  of  the  silieeous  kind,  whilst  that  on  the  sea  cua>t 
partakes  mere  of  the  calcareousi  a«  being  in  a  great  measure 
comprised  of  very  minute  fragments  of  various  uianac 
shella>  1  tlo  not  eonaider  that  planters  in  general,  use  saad 
so  freely  us  they  should  do;  and  in  recommending  a  liberal 
allowance  of  this  manure,  1  must  remind  them  tbat  sand  (of 
whatever  descripfion  it  may  be)  cnee  added  to  the  land,  not 
only  opens  it  and  constitutes  it  a  fine  workable  &ml,  bai  ia 
always  undergoing  decomposition  or  oxidation ;  whereby 
Eilica  on  iht:  one  hand,  and  lime  on  tlie  other,  are  liberated 
and  rendered  available  to  plants  as  food  in  their  proper 
fbrms.  Heavy  clay  lands  once  pri>perly  treated  with  sand 
become  entirely  changed  in  cbaracter;  they  do  not  require 
yearly  additions,  but  are  permanently  tixed  as  brick  luoutd 
foilf.  The  labour  may  be  heavy,  but  bear  id  mind  that  it 
only  requires  this  once  :  now  compare  the  permanenl  advaJl- 
tages  gained,  with  the  mere  labour  of  carting,  diairJbnting, 
and  ploughing  the  sand  into  the  soil,  and  1  am  sure  tho 
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sdTtintBL^efl  iriil  Le  round  for  to  outweigh  tUe  AtleiMftot 
labour  arid  ex pcDM ;  eapeciully  if  the  tieUsso  treated  be  near 
"  the  work*,"  ftod  the  sand  hae  not  to  \>e  carted  from  e^tra- 
ordinary  disCanccE. 

Jliid  obtained  from  rivers,  creekfi,  ponds,  nulUlie,  tanks^ 
4ec-  &c*  uauaUy  abaunds  hi  mineral  and  vegetable  conati* 
tu^nu  of  the  highest  order;  and  is  in  etipply  a  cheap,  pleu^ 
liful,  and  easily  procurc:d  manure.  The  fertiJity  that  it 
imparts  to  soilfl  Is  rery  gre&t,  and  comequenUy  it  in  highly 
Aleeujed  by  alJ  who  have  ever  used  itn  It  is  a  very  favourite 
jjiADurc  with  the  natives  of  India  and  Egypt;  and  I  have 
kjiovrn  many  cases  in  the  former  country,  where  fields  have 
received  during  a  aeries  of  years  no  other  description  of 
iiianuri7,  and  yet  produced  abimdmit  erop^.  In  the  Went 
ludieH,  also,  the  jtonda  are  gh  many  estates  cleaned  oat 
Runaally,  especially  In  the  parish  of  Trekrmy  in  Jamaica  i 
but  the  practice  of  placing  this  mud  in  the  cattle-|teii» 
amongst  the  catlJo  uianurc  in  not  adviMblc,  ai  the  metallic; 
oxides  coniaincd  in  the  mud  fii  the  ammonia,  and  convoy  it 
to  the  cane-tieMfl  in  a  fc»rm  rot  volatile.  1  would  always 
nxu^mmend  Its  instant  cartage  to  the  fields  (as  it  comes 
from  ihe  ponds  or  elHewhere)^  and  speedy  incorporation  with 
the  soil,  by  means  of  (he  plough  and  harrow. 

I  have  understood  that  iu  the  Mauritins,  sea-mud  is  now 
obtained  from  ihe  harbour  of  St.  Louis ;  and  that  its  appli' 
cniion  to  cane-lands  has  been  attended  with  tho  ino^t  adruu' 
tsgeoaa  results.  1  can  fully  imagine  this  to  be  the  case  i 
and  indeed  Ihe  only  cause  lor  apprehension  that  I  can  pep- 
ccire  in  this  instance,  is  the  liability  of  plautcrs  tjeing 
aednced  by  tb&  Inrge  size  and  luxuriant  growth  of  cunea  so 
tl*eated,  into  allowing  a  larger  aiuount  of  thia  valine  mud 
than  i;  desirable  for  the  cjuality  of  the  juice.  The  projudidal 
cliaracCer  of  a  highly  saline  hoU  is  particularly  pointed  out  at 
nago  *i4 ;  and  for  the  same  reason?,  I  would  waru  planters 
againflt  the  use  of  tea-mud  in  qnantities  sofficiently  great  Lo 
prejudice  the  quaUty  of  their  sugar. 

Another  source  of  mud  is  by  inundatioa  or  irrigation  ;  as 


236       HAXTJItBfl    CHEMICALLY    CONSIDERED — SALT,    KC 


I 


when  tbe  great  rivers  of  Tndia  overflow  their  bank$»  and 
flood  tlie  country  for  miles  around  ;  or  when  fieMa  are  irti- 
gated  with  water  derived  fram  :i  muddy  river  or  p)nd.  0' 
the  valuable  deposit  of  mud,  perhaps  tlie  Nile,  in  Eygpl, 
nirbnls  tlie  beift  nnd  most  ramiliar  instance;  but  there  aro 
numerous  rivera  in  India  wLlcli  in  a  lesser  degree  perform 
the  same  office  to  the  Jiatriota  through  vrLich  ther  flow. 
These  latter  are,  however,  yery  uncertain  and  treacherous 
in  their  deposits;  at  times  leaving*  a  layer  of  rich  mud,  and 
Again,  at  other  times,  oveMthelnjing  and  throwing  oat  of 
cultivation  whole  traets  of  countr-y  by  the  immense  quaoli- 
ties  of  sand  which  they  deposit. 

Sail  and  sea  tcater, — Saline  substancefl  in  modarxtion  are 
beneticial  to  a  caTie-field^  but  when  they  uhound  in  too  great 
a  degree,  the  sugar  made  from  the  canea  is  vGry  attm^re 
of  moisture  and  has  a  great  tendency  to  deliquesce.  Great 
ndvQutages  have  aeerued  from  the  application  of  salt  and 
even  salt  water  to  many  soils ;  but  some  judfjment  is  aeocs^  ^ 
sary  in  deciding  on  the  soil  demanding  such  assistance,  andH 
the  [jiinntily  which  may  be  uspd.  On  low  allurial  lands 
near  the  sea-coast,  there  is  generally  too  much  saline  matter 
present  in  the  foil;  but  on  the  uplands  it  may  at  times  be 
found  a  desirable  mamire.  In  England,  common  salt  U 
much  used,  and  is  steadily  advancing  in  favour,  being  con- 
Gidered  an  excellent  fertilizer  Its  use  b  generally  recom- 
mended when  it  is  partially  or  entirely  decomposed,  by 
mixing  it  with  tnlce  its  weight  of  lime  in  the  dry  state,  and 
allowing  the  masfi  to  remain  iindistitrhed  for  a  period  of  tivo 
or  ihrce  months;  by  this  method  ttso  salts  are  produced, — 
carbonate  of  soda  and  muriate  of  lime. 

For  oat  and  wheat  crops,  in  England,  from  forty  to  siily 
bushels  of  this  mixture  are  commonly  used;  but  for  canc- 
cropfl  it  would  be  necessary  to  ascertain  with  esact  preci^icn 
the  quantity  that  different  soils  would  bear. 

Ten  bushels  of  ealt  miied  with  twice  its  weight  of  limot 
in  manner  above  stated,  will,  limogine,  be  found  ample  for 
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one  acre  cf  c&nG-Und ;   it  miut,  howerer,  lu  all  cases  be 
ftpplied  with  (^jiulion. 

Chalk  is  &  friabk  i^rbunate  of  lime,  coTiUiring  at  timeit 
siiial)  portions  of  aluuiiua^  oiide  of  iron,  and  silica  ;  and,  as 
4  luanure,  is  very  Taluabie  in  certain  lands ;  on  calcareous 
aoiU  of  course  it  \e  alto^ther  unnecessary.  Applied  to 
Cftnelatidfl,  its  efibctd  nre  extremely  beneficial,  prodncing  a 
t\*^  aaccharine  juice  in  the  eanc,  wbich  always  makes  strong 
joined  and  fair  sugar.  It  U  Bometimea  sent  out  to  West 
India  estates  U9  manure,  the  aliips  carrying  it  out  as  ballast, 
and  Itjading  home  with  tike  rum  and  aiigar  cro[is  of  tlioae 
estates;  by  nblch  arrangement  it  ia  supplied  rery  cheaply. 

^oGt  i&  a  powerful  manure,  but  as  It  contains  large  qLianti- 
ties  ot  ammoniac al  salta,'  it  caunot  be  coa»idcred  eligible  for 
cane- field  9, 

In  England  it  is  often  mixed  with  an  equal  quantity  of 
common  salt,  and  the  mixture  applied  at  tbe  rate  nf  fourteen 
boaheU  to  the  ».cre  for  wheat,  carrots,  parsnips,  kt^.,  AccorJ- 
in|;  to  the  aualyais  of  Mr.  Solly,  it  contains  in  one  thousand 
pmrta;  t 

Comlurtibln  matter 37  L  parU. 

S%\ii  or  iminionia > 4^0      .t 

i^ftluof  potuh  indftodA ii     ,, 

OsUe  of  inm &0      „ 

siUrt, as    „ 

Aluniini ■•<.■■...  3t      », 

Sulphate  (if  lime  (gyp^uu^ «•>>•«.■■■•■■>  91      i, 

Cvlrtute  of  nugDcai»  * •.  ■>■«■•     •      „ 

i.DOOpvn. 

8ootf  and  other  ammoniacal  manures  collected  on  an 
estate,  can  be  turned  to  very  good  account  by  being  applied 
to  the  grass  pieces;  and  will  not  only  render  iho  crops  of 
^mss  abundant^  but  will  give  a  lai^o  return  of  Indian  com 

*  d»t  ni  once  ntCDHircly  UX'I  in  HngJand  Tor  iDtklng  botb  lulptiite  aitd 
carboMie  «f  ammiinliu 
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(maiae),  if  it  bo  planted  between  tbe  rows  of  grass,  txs  sug- 
g^ted  at  page  183. 

The  foregoing  remarks  on  the  dlfleroiit  m&nuring  sub- 
stflneea  eoutnined  in  the  table  of  manures,  will,  I  hope, 
serve  to  inform  the  planter,  nol  nnly  of  the  manures  proper 
for  cane  culf-ivatiou,  but  alsu  of  those  which  he  has  liitlirrlo 
been  in  tbe  habit  of  uain^f.  1  h&ve  endeavoured  to  &he«r, 
in  as  simple  and  familiar  a  manner  a»  possible,  the  cliemicmJ 
oonstituenta  of  each,  and  the  rciisons  aod  maoncr  wLerebj 
their  rarioufl  influences  arc  excrlcd;  so  that  the  pJanter 
ean  never  feel  at  a  loss  when  dealing  with  tbo  subject  of 
manuring.  Having  been  ao  diffuce  in  my  erplanaliotitf, 
it  only  rpTnainfl  for  tup,  in  dosing  this  chapter,  lo  remind 
the  planter,  fhot  thr  vert/  best  manure  in  the  ttnrfd  Jitr  tvm^ 
ptanls  is  the  cojit-plaut  itsdf;  and  if  to  ihU  be  atldtd  a  Ii&frat 
atmospherit:  manuring  iploughmg\  nothing  further  xcill  be  re- 
quired  to  keep  up  a  continual  and  unimpairfd  fertlHt^, 


NOTK  von  TUft  BjkflT  TVD[A  FL1VT1I&.— T  li»«  DM  mnllariefl  the  ha  ttf 
pflroleiini,  at  CAith  oil,  wliicli  cin  tio  \\aA  Ed  (^al  abuDdAiirc  fi-t>ni  ArmcsB  aftd 
Ilui]j;ooj  1,  bcCBiice  IEh  Tolije  l^  coly  in  iTlaUuit  to  Uit  cBfcE  it  liii>  on  (jje  HibiW- 
ajit.  Any  one  ctn  aiiUy  sirlify  tiiniadf  thit  ■■&<1  lalritpA  with  pf<tro]«a!n  U 
JlEiUntlj  qiiiindar.rd  ^y  rlbb.- fdaurgis ;  uifl  I  hire  alio  ToiiDd  %\imX  Ktmi&-Utft, 
or  canc^-cutUngSj  oiAk^l  lor  m  few  minDto  in  ctcq  water  imprtgniAltd  bj 
jTOlrolcum,  nt'rfl  Devtj  attuekfd  tj  ilifin.  In  ihufl,  \\ify  <w[|lIt-onU)M»ni  ui 
\\»rt<^  an  c^xtrfma  vntipaLh^ia  the^efnuTiDcrpflroleiiui^iinil  1  Ih^rfifarc  IniBgfna 
(line  It  maj^  be  anccPBifull^  UEcd  oa  a  pTfivcbtlv«  >  alilioaph  ill  mou  drainj 
tC<loD  UD  xmlj  tie  ivlirre  (lie  atrll  JlfcIT  li  tuiprrpialrd  vrUli  iL.  U  lir  igiiH 
Ihftl  JtrMQic  eulcn  b;  ^hlif-ants  (JnTmya  litem,  and  bIm  tboic  wbo 
ThQlr  ToluDid  r^liawi;  but  it  {ii  wryln^ffiriilubl  rrmiHtj,  and  cun  odIjt  «ae<i»ad 
OB  a  Tory  hdbJ]  sckIp* 
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CHAPTER  V. 


ON    tBAJGATlOK. 


Tut:  irri^tLtion  of  cane-ficliJs  is  a  subject  of  cxcee^iu^  jm- 
fiortance  to  the  eu^ar-plaiilcr;  but  I  am  sorty  to  sjty  that 
I  b&Iiere  it  to  be  om^  of  which  the  i^enerality  of  plaaters 
nre  for  the  mo6t  part  ignorant.  The  apathy  which  has 
been  mAnirestPi]  in  this  roapect  is  qiijtj^  remarkable; 
especially  when  we  look  arouncl  us,  and  witness  the  marj 
i  in  pro  vein  en  ta  irbif^b  ure  dally  being^  introduced  into  every 
art  and  every  sciences  aye,  even  into  the  commonest  oc- 
cupations and  purauits  of  life. 

In  a  tropical  country,  the  subject  comea  before  us  in 
a  Rtrcnger  light  than  in  tbe  teiuperate  and  humid  elioj&te 
of  England.  Heoce,  man^/  proprietors  of  fiugar  estates,  who 
liave  never  been  out  of  the  United  Khi^Jom,  actually 
cannot  conceive  the  loss  that  is  suatfliued  by  the  sugar* 
cune  fields  not  being  irrigated  during  seasons  of  dry 
weather ;  but  if  these  gentlemen  were  only  lo  allow  thtir 
attention  to  be  directed  to  the  operations  of  (heir  gardeners 
cluriag  the  bot  summer  months,  they  would  see  the  men 
busily  employed,  water-pot  in  band,  irrigating  the  various 
beds  of  flowers  and  other  plant?  in  their  gardens,  "Now, 
suppose  one  of  these  gentlemen  to  Lt«aue  an  order,  pro- 
litbiting  the  use  of  the  walering-pot  in  liU  garden:  what 
would  his  gardener  and  other  people  think  of  him  7  Would 
ihey  not  pronounce  Uim  to  be  insane,  or  something  near 
akin  to  it?_  Certainly  they   would:  but  yrhyi     la  it  not 
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because  a  gardeoer  could  not  Lope  to  keep  up  bis  gai 

in   the   flouriaLjng  aad  productive  coudttioit  it  should  bCtl 

witbout  the  aid  of  hia  watering-pot  ?     UDdoub(edly  it  la. 

Then,  if  the  irngatioQ  of  a  garden,  in  temperate,  humid, 
fogg^   England,    be    indispensably  iieceesary,    how   much 
greater  nmat   be  the  requirement  in   a   tropical  climate; 
where,  H.t  times,  the  sngar-oane  plants  are  almos;t  burnt  outfl 
of  tlie  ground.  i 

In  the  greJLler    part   of  Upper   India,  it  is  luposalhle  to 
cultivate  eTea  the  common  native  cane  wllhont  constant 
irrigation;  but  in  the  West  Indies,  the  Btrait^  BettleineD 
*ind  many  other  parts,  the  cane  is  grown  altogether  with 
out  other  watering  than  that  obuiincd  b>  the  rain  which 
falls, 

Now,  of  H.11  tho  conntriea  tliat   I  am  acquainted  with, 
Singapore,  (situated  at  the  sou th-eii^ tern   extremity  of  th«fl 
StraitH  orMalaocaO  is  ihe  niosL  Heasonable, — itl  est.  uiore  fre* 
qaently  visited  by  fine  seasonable  showcra.     These  usually 
occur  cTery  fourth  or  fillh  day,  so   that  the  soil  b  kept 
quite   moist   and    in    a  condition    highly  favourable   to  v^  J 
gelahle  life ;  but  even  in  this  favoured  epotj  1  have  known  V 
ft  Bpel!  of  dry  weather  to  occur,  which  did  GOQsidomble 
damage   to   the   sugar-canes  on  the   (wo  estatE^     Mulaoea 
is  very  similar  to  Singapore  in  regard  to  fietjuent  shoH'«T^     i 
and  in  like  manner  has  occasioUEilly  periods  of  hot,  ity  ■ 
weather;   but   Peoang   and   Province   Wtllealey    are  much      t 
more  aubjet^t  to  spells  of  dry  weather,  which  also  are  of 
far  greater  duration.*     But,  on  the  whole,  there  can  be 
no  eouiLtry  more  seasonable  than  these  three  settlf^^menU ; 
nor  is  there  a  country  where  irrigation  can  be  more  ea*iiy 
ejected.     In    Province  Wellesley,   there  is  not  one  estttA 
whieb    eould   not   irrigate     every    Held,   by    merely    rainn^ 
water  from   a   depth   v£   from   bix  to   ten   feel,  lu   the   very 
driest  weather.     It   is   impossible   to   name  a  country  ot 

*  Onr  ilmplt  fact  KTves  to  ilievt   ihc  reUUvv  vlclBBhuilGS  vt  Ka»a  ^|<nM 
PtnuLf .  und  T^in^aporc  ami  MilIucC^b  ;  tbjb  is  ka  th&  fulUvatloa  af  the  aiitOMf 

hIjUhL  Id  Qiogap^n  auJ  adiOina  Aucb  a  tbln^  k  OfiTcr  required. 
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ieriQg  gre&Ur  faciUtje^  fur  irrig-^tion,  nnd  T  Impe  it  will 
not  be  long-  ere  everj  e&late  prcivides  ilselt"  willi  Llie  re- 
qLiisJt^  mtLchinca  for  performing  lliis  important  and  hlg;Uly 
beueficiiil  operation.  But  in  the  West  Indies,  long  periods 
of  dry  weatlitr  very  freqaentiy  ocetir,  whcit  the  plantora 
are  in  despair  at  the  ruin  and  dt^atruction  of  tbeir  oro}>s: 
tbe  nin^it  di>4ma.1  forebodings,  the  moit  lamontnLle  oom- 
plointa  am  Iieanl  ou  all  sidi*^;  Lut  none  i«eem  to  attempt 
a  remedy :  none  lurit  their  tliouglits  to  irrigatiou,  or  appear 
to  recognise  it  u  tlie  great  aud  only  safeguard  against 
tlrougUt4< 

Considerable  diecuaGion  has  lately  arisen  in  Jacjaica  on 
the  ecil>ject;  but  ad  no  steps  are  taken  to  justily  by  ojcpe- 
riuieci  the  arguments  hronght  forward  in  favour  of  irri- 
gation, we  can  only  view  them,  in  the  light  of  mere  tijt. 
Il  i«  with  very  great  reluotauee  that  I  so  charactt-nze  a 
tii»eu&fiion  which  I  had  bojit^d  would  harcf  led  to  really 
practical  results  ;  but,  as  nothing  eycn  eiperimental  has 
resulted^  1  um  compelled  to  believe  that  the  full  benL-fite  of 
irrigation  bare  not  yet  been  recognised  or  aeknowledged. 

In  lS47i  his  K^celleney  Sir  Charles  Grey,  Governor  of 
Jainaiea,  in  addressing  the  Royal  Agricnltural  Soeiety  of 
Janiuiea,  made  the  tbllauini;  very  ^entiibte  and  L^orreet 
remarks: — "Upon  the  subject  of  irrigallun,  as  !t  has 
recently  been  so  much  discussed.  I  am  rather  reluctant 
to  enter;  espeeialiy  aa  it  eceuis  to  have  been  thought  that 
extravagant  and  vain  hopes  have  been  held  out  or  Giitor- 
lained.  J  am  not  myself  at  all  of  that  opinion;  for  I  never 
s*w  a  country  in  which  it  appeared  to  me,  thai  more  of 
what  »  useful  remains  to  be  done  with  the  waters  from 
«tiove  and  tlie  waters  from  below.  And  yet  I  have  seen 
odicT  and  far  distant  countries,  in  which  there  are  the 
ruined  and  now  neglected  remains  of  works  accomplislied 
in  bygone  times  for  the  same  pnrposes  (irrigation^,  bo 
etnpendoiis  tliut  1  hci^jtute  to  deeeribe  ihem/*  Thus  fur 
Ilia  Exotllency'fl  observations  are  strictly  jnst,  but  in  the 
following,  he  indulges  in  flpecnlationB  relative  to  the  Py- 
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ramids  of  Egypt,  wliich  ccrtarily  Bre  not  the  1o&«t  cariottt 
and  amusing  nmongst  tlie  inauy  wliicli  liuve  from  time 
to  lime  been  entertttined,     lie  saja — 

"There  ia  reasou  to  believe,  iDdeed,  tliat  tlie  ffreak«t 
atractures  that  tlic  power  of  man  has  crer  roiseil,  nnd 
\Thich  belong  to  the  earliest  periods  of  nhicli  ve  hart  . 
any  record,  and  perhaps  to  periods  of  which  we  have  nafl 
record  at  oil,  were  dedicated  to  agricultural  irrigation;  ftnJ, 
although  I  have  never  yet  visited  the  hairka  either  of  tie 
EupliratCfi  or  the  Nile,  I  Teuture  to  say,  upon  grounds 
which  I  cannot  attempt  now  1o  disclose,  that  a  more  pro-. 
bahk  use  of  the  Pyramids  themselves  than  any  whJcU 
hes  yet  leeii  assigned  to  them,  is,  that  from  higher  polot* 
of  the  Nile,  the  river  waters  were  conducted,  by  the  suh* 
terraneeiifl  cliancels  which  sttU  cxtstj  into  their  vast  in 
terior,  and  elevated  chamhera  of  the  most  perfect  & 
curious  masonry,  for  a  mure  reguljiled  and  more  manages' 
supply  of  water  to  the  plains  of  Memphis  than  the 
cal  aod  purposely  excluded  iuundaliop  could  b&TC  9uppli«U 
and  one  which  might  he  more  profitable  to  those  who  bLouI 
have  the  coniiuarid  and  control  of  it." 

Whilst  favouritig  (he  society  with  thia  altogether  n 
light  as  to  the  purposes  for  which  those  celehraied  str 
tnrrs    were    origiimliy    erected*    his    EKcellenL'y    kept     t 
attention  of  its  membera  palpably  fixed  on  th<;  great  subj 
of  irrigation  :  which   iudee<^l  was  the  important  poiJit ;  ao 
the  ingchioua  theory  advanced  by  his  Excellency  no  dou 
Bent  many  home  to  droam  of   irrigation,  who  othcrwi 
would  not  have  bestowed  a  tbcugbt  on  it. 

The  irrigation  of  land  in  Jamaica  i&  one  wLioh  any  friend 
of  the  country  may  well  tfllte  up ;  not  only  from  itfl  gr^t 
advjintageB  to  cultivarion,  but  also  from  the  grtat  facJIitic* 
which  in  numerous  instancej^  exist.  Take,  for  inslauco,  tbr 
three  estates  close  to  Kijigslon,  vizp  Hope^  Papiiie,  and 
Mona;  no  mnn  will  venture  to  assert  that  they  catnisr 
be  irrigated.  They  draw  the  supply  of  vr^itr  requisiir  ii' 
turn  their  several  milU,  and  furnish  Up- Park- Camp  froin 
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tlifl  Hv^r;  And  in  like  luauucr  Hicy  coulfl  obtain  a  much 
larger  qusuitily,  if  care  were  taken  to  look  more  atteulively 
after  the  bunding  ol'the  river. 

But,  in  all  parts  of  Jamaica,  estatea  are  to  be  found  with 
the  most  admirable  fneilities  lor  irrigation;  yet  ihoso  faei- 
I J  ties  are  utterly  neglected.  An  one  amongst  die  I  mud  reds 
po&8c5sirig  extraordinary  adrantaj^^ca  in  tins  respect,  witness 
"  Golden  Spring"  in  St»  Andrews;  bat  does  the  ujanuger 
or  attorney  of  that  estEite  ever  give  the  subject  a  momenta 
serious  consideration  7     I  fenr  not. 

So  it  ifi  all  over  the  island :  tine  catateflT  witli  bcatilifnl 
ttreAma  running  throurrh  thcni,  or  eituated  on  tbc  bnuk;^  of 
nrera,  are  allowed  to  have  their  canes  burnt  out  of  the 
groiuirl^  and  the  whole  crop  risked  on  the  chance  of  a  com- 
ing  >}huwer;  ivhilgt  a  small  [KirtJiMe  engine  and  piiTn|i  would 
not  only  prevent  slU  risk  to  the  camera,  but,  by  atlbrdiiig  thcui 
an  ample  supj'Iy  of  water^  would  keep  theiu  in  the  hij^hest 
■lute  of  vigour  and  luxurinnco,  at  a  time  when  other  canes 
not  so  irrigated  would  be  parched  and  burnt  up. 

The  time  has  now  arrived  when  the  n^^lect  of  such  ad- 
Tnniagea  can  no  longer  ha  tolerated:  tht!  keen  coTupetition 
which  the  West  India  planter  has  been  forced  into,  renders 
nccefifiory  tfie  applhmce  of  all  means;  not  only  those  already 
e-xidtiii§^}  but  alBo  these  which  art  and  science  can  create- 
In  the  matter  of  irrigation,  very  many  estates  hove  the 
feeilities  already  exisLiog,  awaiting  only  the  application  of 
Ittbonr  to  turn  them  to  a  proper  account;  other  eat ates  are 
in  a  po&ition  to  create  faoilities,  by  digging  welU,  Stc; 
whilst,  again,  there  are  estates  so  situated  that  irrigation 
would  he  next  to  inipoasihle,  if  not  altogether  ho.  In 
the  firit  ease,  the  nieihoda  whereby  the  water  may  be  con- 
ducted and  dl^t^ibllted  ora^  an  estate  can  be  easily  arranged, 
if  once  the  detcnnination  be  formed  to  make  it  available: 
in  the  second,  the  gratid  question  ie,  a»  to  the  depth  to  which 
a  well  would  have  to  be  tujik,  in  order  to  secure  sufficient 
vater  for  the  purpose  required. 

Now,  in  a  very  great  number  of  instancoB,  the  depth  would 
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hn  but  moderate,  consequently  tlic  t?KpGQ5e  would  be  liimtcilr 

and  the  nidcrtakin^'  &uclt  as  could  with  great  [jropricty  boS 
camgd  out;  but  wliero  llie  depth  is  eitferac  and  lUe  cx-^ 
peose  necessarily  very  great,  of  course  the  idea  t^ould  uol  be 
enti?rtaiiied- 

Whli  tbese  few  remarks  on  tlie  expediency  of  irrigatioa 
in  the  West  Indies  and  the  Straits  Settlements,  and 
absolute  necesfilty  in  the  East  Indies,  I  will  now  proceed  lo 
a  more  particular  iavcstigntion  of  tlie  subject ;  trusting  th&t 
my  esplauEitions  aud  suggestions  may  prove  of  practical 
utility  to  tbe  planter. 

We  must  view  ibe  appllcHtion  of  water  to  a  cane-field, 
first,  lu  renpeci  tu  the  manner  in  which  it  renders  soluble 
the  ronstitneiLts  of  the  eoil,  nnd  in  that  fomi  presents  tliem 
t<j  the  [jlanls  growing  thereon  i  secondly,  in  regard  Lo  the 
oxygen  that  it  contains  in  aulution,  which  acts  on  the  oi^vnic 
and  allialiiic  constituents  of  tlic  soil,  and  converts  them  into 
alimentary  ^ubstaneeB  for  plants  ;  aad,  thirdly,  in  relation  to  ^ 
tbe  Tariou3  other  substances  wblcfi  it  holds  in  solution,  uid  H 
congequently  supplies  lo  tbe  soil ;  as  potash^  silico,  ic.  kc 
In  these  iwo  ktter  respects,  (lie  wuIlth  used  [u  irrigatjuzi 
must  be  extremely  variable,  both  from  the  sources  from 
which  they  arc  derived,  and  also  IVoni  tbe  great  diUercocG 
TvLicli  tliC  wattir  of  one  river  presents  to  that  of  another. 

In  eslimating  the  value  of  river  water,  for  iuEtanco,  rcfe- 
rcnco  ID  lie!  be  )iad  to  the  country  through  which  those  rivers 
h;fcve  passt^J,  as  well  as  the  particular  formations  of  thd 
monntnlns  in  which  tbey  rise. 

En  IntUu  aud  many  otlier  parts,  rivers  run  for  several 
hnndredii  of  miles  through  couutrics  characterised  by  many 
Tarictiea  of  soil,  and  conscfiuenlly  their  waters  arc  niiicU 
aUected  at  tinier. 

The  Nile  is  a  celebrated  instance  of  the  valuable  sub- 
stances wbieli  river  wjLtcr  at  times  holds  in  solution,  and 
deposits    over   the   country   it    innndatee.      lUv    riging   of 
this  mer  is  owing  to  the  very  heavy  periodical  ral 
fall  in   Abyssinia,  from  June    to   Sopleinber      He 
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Egypt,  it  l>e*ms  to  rise  in  the  former  moatb,  ond  iJoc*^  not 
coTniaence  fulling  until  the  end  of  the  latter  ;  iluriu^^  which 
time  a  large  deposit  h  besiowinl  on  the  lands  which  axe 
inandAted.  After  ihe  waters  hAre  aitbsidedj  the  ground  ifi 
fbutid  coTered  witli  a  rich  mud,  composed  chteflv  of  argil- 
laceous earth  and  carbonate  of  lime :  which  fertSliiea  llit^  land 
to  that  degree,  that  although  it  has  been  cropped  continu- 
ously for  the  last  3000  years — often  yielding  two  crops  in 
Ibe  year^yet  it  retains  its  ancient  fertility,  and  requires  the 
very  fimatleet  amount  of  lillflge. 

Bnt  if  we  glanoe  at  the  sources  of  thU  remarkahle  river^ 
and  the  country  througli  which  it  takes  its  coarse;— if  we 
look  back  at  it  aa  an  iJiipetuous  torrent,  rushing  from  the 
mountains' heightj,  disentangling  aud  la  solution  carrying 
to  the  plains  below  those  mineral  particles  which  together 
form  the  essentials  to  fertility;— if  wG  remember  that  in  its 
course  it  ilows  through  upwards  of  2000  miles  of  rich  sail* 
receiving  in  that  course  a  vast  number  of  Iribmary  stxcame, 
each  deeply  laden  with  vegelaLlo  matter,  aluminous  and 
other  valuable  earths,  obtained  from  the  various  soils  through 
ivhirh  they  pasa^ — we  ciknnot  be  iu  doubt  as  lo  llie  origiu, 
or  surprised  at  the  extent,  of  the  fertilizing  principle  con- 
tained in  theae  waters.  But  few  rivers  are  ao  nniform  in 
the  eharacter  of  their  deposits  as  the  Nile,  and  none  are  so 
noted  for  the  fertility  wliicb  they  impart.  In  islands  anch 
A9  those  of  the  West  Indies,  lar^e  rivers  cannot  be  expected 
to  exist;  and,  indeed,  even  in  Jamaica  they  may  more  cor- 
reelly  be  termed  streanjs,  and  often  mere  monntain  torrents. 
In  this  case,  they  have  no  fertile  plains  or  sandy  wastes  to 
pa&s  through ;  and,  consequently*  their  waters  ore  generally 
clear  and  Eparkling,  except  whea  heavy  rains  oecur  to 
render  them  turbid  by  the  drainage  of  the  neighbonring 
country.  Bnt  in  India  we  have  the  Ganges  and  numerous 
Other  rircrs  ruoDing  vast  distances,  through  countries  pre- 
senting extremely  Tanable  characters  ;  and  erery  year  fur- 
nisher; us  wilh  instance!^  of  whole  tracts  of  land  being 
entirely   overwhelmed   by   depoalla   of  barren   ^and,  iThilfit 
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citlier  tractH,  ngftltr,  hnve  been  higlily  ferf.ilized.  Of  flii  tlie 
nvert;  thnt  I  know  m  InJta.  the  Little  Gunduck  l>r^ar»  the 
best  repulation  for  ibo  nnifonnitT  nnd  richims  of  it«  d<s 
posits,  whilst  all  the  othcra  in  Bengal  arc  riipricioua  ami 
uncertain  in  (he  eittrome. 

But  river-wBter  generally  contains  dllcD,  potiwb,  oxTff€», 
and  ofhpr  fnibstdnces  conducive  to  fertility,  indopeiidt-nt  fif 
thi?  dtraonlinarj  matter  contained  during  Ji<"avy  mi ns.  It 
]H  during  tltc  dry  ReasDU  that  irrigation  is  bo  necevNary,  anil 
lliercforc  we  conld  only  expect  to  find  in  the  water  thoM 
iiibilances  ordinarily  held  in  solutioEiH  Liebig:  tells  ns  *'  th«t 
the  8u^ar-i?ane  and  ofhora  of  the  same  tribe  thrive  luxii* 
rJantly,  and  delijjht  in  tntirBhcs,  in  arg;ilIaeeoiia  eoiU,  m 
B(rean-tl<?l5,  and  other  plaeps,  iThero  th^  diangf?  of  water 
conslonrly  renews  the  supply  of  diqiiolved  Biliea.''  He  Irke- 
wise  leIN  us  that  the  potush  nbalrarled  by  griiflfl  plnntf  w 
re^ttirH  lo  the  ^nii  by  an  annual  IrrigAlioUt  in  Tufrrcnce  lo 
which  he  5ny8 — '*  In  the  vicinity  of  Licgen  (in  Nassau),  from 
three  to  five  perfect  crops  are  chtaired  from  one  meodovr; 
and  Ihifl  is  effcetcd  by  covering  the  fields  with  river-wntcr, 
which  is  conduoled  over  the  meadow  in  aprin^  by  numcroQA 
imall  eanala.  This  h  found  to  he  of  encb  advantai^f,  ihat 
supposing  a  meiKlow  not  eo  treated  to  yield  1000  Ibv,  of 
hflVj  then  from  one  ihuFi  watered,  from  4000  to  500U  lb».  ttnt 
produced,"  Agn!n,  when  alluding  to  the  dcpoiiit  by  ptacii* 
of  ex(-reiJkentitious  matter  in  the  aoil,  he  ^bews  how  ihe  Irrl- 
gatior^  of  fields  affects  this  matter  by  rcAson  of  the  oxyg^m 
contained  by  the  water  in  floliition: — "In  the  aoils  m  fbe 
neighbourhood  of  the  Rhine  end  Nile,  which  ronlnin  mnoh 
potash,  and  where  crops  ean  be  obtained  in  clost:  aucc^^srfon 
from  the  same  field,  the  ffdlohing  of  the  land  is  Buperi^cd 
by  the  inundation  r  the  irrigation  of  moadowA  eBeeta  Ibe 
same  pTirpo*(e.  It  is  beennur*  tlip  weters  of  rivers  and 
tlrcanis  contriin  oxvgeii  in  si^lution  that  it  elTc^U  the  most 
complete  and  rapid  putrefaction  of  the  e3(rrem**nl»  con- 
tained  in  the  5oil  which  it  penetrates,  nnd  in  which  it  is 
eoDtiniiully  renewed.      If  it  was   the   Hater  alone   wluch 
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produced  tliia  effect,  Tnarsl^  meailowa  hIlouM  be  tlie  most 
fertile/" 

Hg  here  speaks  of  tbe  oSect  it  procluccs  on  tho  cxcromcn- 
titioDs  msitter  alone ;  but,  aa  wo  have  before  flecn,  oxy^eu 
iiltio  eSj°cta  a  ilisintegratroTi  of  tEio  alkaiine  constJtueiUa  of 
the  aoil :  henec,  laciils  lliat  are  irrigated  ^ilh  river  water  do 
itot  rei;[itire  to  lis  fallow. 

Every  planter  knowa  that  to  *^  lie  fallow*'  means  to  rnniatri 
oat  of  caltivation  ;  but  as  very  fow  arc  nwaro  how  tbe  land 
rcgaloa  in  thLa  state  its  po^er  of  producing  crops,  it  is  neccH- 
sary  that  I  direct  their  attention  to  this  point,  Eo  show  tho 
peculiar  value  of  irrigation, 

When  a  field  baa  been  cropped  for  some  time,  and  the  cro|>fl 
liavebeenforihemcBE  part  (ur  entircly)reinoTed,iho  land  loBca 
for  ft  lime  ils  power  of  producing  ;  Ly  reason  of  the  alknliue 
constituents  necifs^ary  to  tlie  growth  of  (Ijg  plant  bein^  ex-* 
haueted,  and  abo  from  the  pernicious  influence  exorcised  by 
tile  accumulation  of  cscrcment  deposited  by  the  plant  it»elf> 
The  field  ia  then  abandoned  For  two,  three,  or  four  years,  and 
allowed  to  lie  fallow  during  that  lime,  in  order  to  roco^^cr 
itsoir,  aa  it  U  generally  lornied. 

Now  £  have  known  lands  lying  fallow  in  this  way,  quite 
close  to  tbfl  mdl-yanl,  without  once  having  a  plonghing 
bestowed  npnn  them,  until  tbey  have  been  required  again  for 
planting  ;  so  that,  during  a  period  of  four  or  five  years,  these 
liindft,  which  could  easily  have  been  plaeed  in  a  position  to 
bear  crops,  have  been  nllowed  to  lie  fallow,  wliibt  other 
Iftiids  at  a  great  diatranco  from  the  works  have  been  cult:- 
rated,  to  the  (>reai  increflse  of  labour  and  heavy  cartage  of' 

To  effect  the  object  desired,  it  was  only  necessary  to  asaist 
tho  land  t^  a  proper  atid  umnterniptcd  supply  of  oxygen  ; 
which  might  be  done  by  faciUuiing  tbc  free  admission  and 
circulation  of  air  into  the  soil,  by  frequent  plougbings  and 
conaeqiient  pulverization.  But  if  Ihe  air  firoducea  this 
effefl,  irrigation  produces  it  also,  and  iu  a  much  more  power- 
f^  degree,  by  tlie  oxygen  whieb  it  bohls  in  eolation;  ind^- 
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pendent  of  the  eilicute  of  potAsh  and  other  mattcre*  whiah' 
it  affoi'ds  to  the  Boil.  Of  t]it?ee  matlers,  river  water  Tcry  fre- 
quently couf&ms  large  quaotities;  all  wLicli,  by  irrigation, 
fire  supplied  to  lands  wjlli  the  same  elfect  tA  that  prodiicf^ 
by  inundations:  only  with  tbis  luaterial  differenre,  ihat  in 
irrigation  ^e  can  cliocse  our  time,  seasoD,  place,  and  descHj^ 
tion  of  water;  regulating  the  qunnlity,  and  np portioning  it 
to  Ibc  different  fields  in  sttciccsaioQ  aa  we  may  judge  desir- 
fible,  and  this  too  during  all  Htagca  of  the  cane's  growtb- 
Oii  the  otber  hand,  tlieinundalion  comes,  per  baps,  when  ai]<f 
where  it  h  nol  required ;  sometimes  depositing  rich  mud,  art 
other  tin](?s  luem  sand,  and  imt  unfrt-qnently  reiuaiuing  m 
long  on  the  frround  as  lo  rot  tbc  canes  and  thereby  destroy 
tbe  hopes  of  the  erop  entirely.  In  short,  we  haxe  in  iiriga- 
ttoa  all  the  bencticia!  elfccts  of  au  inundation  without  iu 
evila;  n  certain,  well-regulated  result,  inete&d  of  a  riak,  un- 
controlled and  pregnant  mlh  anxiety. 

Under  the  svBtem  of  irrigation  and  ploughing,  therefore^ 
land  never  requires  to  lie  fallow  (from  tlie  causes  before 
noticetl);  but  iJs  being  pursued  in  conjunction  with  tbn 
methods  of  manuring  I  Lave  recommended,  renders  a  con- 
stant snccesaion  of  the  same  description  of  crops  perfectly 
nttainnblc.  Let  us  now  glance  at  it  iu  another  ligbl:  vir.  w 
affording  the  means  wheryby  the  eonstititents  cf  tbc  s^il  «ro 
£Upplied  to  the  roots  of  plants  in  the  only  form  that  they  cui 
furnii^li  iioun!^liinent;  tbjLl  is,  In  solution. 

We  find  tbat  roots  can  OTily  receive  food  from  the  boiI  by 
the  aid  of  water,  which,  faUing  on  the  land  as  rain,  or  beii^ 
conducted  over  it,  as  in  irrigation,  renders  soluble  the 
various  eul^stances  required  by  plants  for  their  growth  and 
dovelopment- 

From  this  we  perceive  that  although  &  soil  mny  contam 


*  Thpnat^n  that  Hnw  nrriiin  oruiion  tlie  inrrac^a  of  rh?  aifth  fontHia  w^flw 
eOrfby,MLlEDf'jm«rAftic^  ^pgutabEp,  nr  ttDlmBl  parUdcATaccorillng  to  tLt  aul^lAaccA 
over  or  Ihrough  which  thpy  pftis,  Rbin  and  etifm  i^ntrn  are  mucb  piirur  ihftQ 
Lbeit«;  &UU(>ujjlt  i]i«j  ulso  cunuiii  n^aUiiTr  fioaU  in  ttiflair,or  Ilm  brni  uibalol 
ALanf  with  the  walery  TajHmrs.^- C/r^. 
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all  the  olhcr  clcmeptswiiicb  conduce  lo  the  big^licat  fcrtilily, 
yei^  Dnless  stipplied  with  waltr,  plunts  cannot  grow  on 
it,  becaiifie  tho'tr  roots  cannot  appropriate  the  rich  stores 
which  are  present^  esicept  ihrcitig:h  the  roe<lium  of  water; 
and  it  follows  tliat  during  tea^nn^  oT  Tong-ocntinoed  dry 
weather,  vihea  the  sol!  is  parched  up,  pla.ntr^  cannot  exfrai^t 
from  U  the  sustenance  the/  require,  from  llie  simpJe  (act  nf 
water  icing  absent;  ao  that  they  either  become  stinlcd  in 
their  growth,  or  are  cltogethor  killed. 

How  many  planters  find  their  estimates  of  erop  entirely 
diearrniifri^i  by  ihe  oeeurronce  of  a  droup^hl,  ond  find  cane- 
piece  after  cone-piece  faUing  short  of  the  qunntity  of  sugar 
it  hn*  heen  rated  at.  Truly  can  such  persons  bear  witness 
to  the  AiixionR  and  melancholy  feeUng  ^vith  w3ilrh  they 
Iiare  viewed  this  distressing  loss,  conlinuinpj  during  perhfip^ 
some  months ;  ^nd  with  what  joy  they  would  hare  bailed  the 
appearance  of  a  wdbchargcd  cloud,  Now,  in  crises  of  this 
kind,  irnj^ation  affords  an  eff'ffctual  safeguard  against  injury ; 
and  even  keeps  up  the  \egetatioD  of  the  plant  to  the  highest 
possible  degree  that  artificial  means  can  accomplish.  The 
ploui^bings  and  waEerings  succeed  each  other,  and  the 
Tignrons  growth  and  perfect  development  of  (he  eanes 
proceed  uninttemtptedf  whilst  all  cl&c  around  U  parched 
and  burnt  up.  In  irri£!;a1ing  during  hot  dry  weather,  there 
19  another  feature  which  most  waieriaHtf  intiuenees  the 
plant;  this  is  the  hot  vapour  which  a  hot  guti  causes 
lo  rise  from  irrigateri  lands.  Tliis  vaponr,  as  it  rises  from 
the  ground,  of  couphc  passes  np  through  the  foliage  of 
the  canes»  in  order  to  escape  Into  the  air;  but  in  its  passage 
it  is  powerfully  attracted  by  the  leaves  and  other  ^reen 
parta  of  the  plants,  and  ita  moisture  is  made  use  of.  When 
tbe  air  is  exceedingly  dry  from  long-continued  dry  and 
hot  weaUicr,  the  creation  of  this  moist  Btmosphere  around 
and  ftttiongst  the  growing  canes  must  he  highly  beoefieial; 
as  the  exlE-rnal  organs  of  aiisirallalion  are  thereby  supplied 
with  the  means  of  exercising  a  more  vigorous  action,  to 
the    refreshment    aod    eorresponding   improTeinent   of  tlie 
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whole  pUnh     Hence,  it  ib  apparent  that  irrigation 
the  plants  both  by  tbc  food  which  it  supplies  to  llicir 
And   the   nouFishment  that   It  afibrda  to  Iheir  leares 
other  green  parta. 

The  rountries  wlierc  irri^alion  ia  praeiJsed  as  n  mnttCTOl 
eourse^  nre  Indifl,  Egypt,  Arabia,  PerEia,  and  Cliinn. 

On  the  baiika  of  the  Nile,  I  saw  innumerable  irrignliii^ 
machines  in  full  operalioo:  ihey  mostly  con^iHted  of  la 
endless  band,  with  a  number  of  ir id e- mouthed  eartlien 
pots  tied  on  it  at  distances ;  which  band  worked  over  a 
drum  wheel  that  had  spikes  or  teeth,  fitting  into  hoJcs  in 
the  band,  bo  as  1o  catch  and  eari-y  it  round  ;  the  JrumwFied 
fihafl  being  moved  by  a  Inrge  eog'-wbeel  fitted  on  a  veftkaJ 
shaft,  whleh  was  worked  by  animaU  of  vartoua  dearriptioni, 
as  camels,  horses,  mules,  oxen,  and  aseea. 

On  the  bankn  of  the  Euphrates,  the  &ame  scenes  may 
be  wltnef^sed,  and  (im  »auie  hinds  of  machines  also;  but 
the  Pervitin  wheel  ia  u^ed  likewise.  In  China,  bamboo 
wheeJs,  endless  bnnds,  aud  wbat  is  termed  the  Cfaineae 
pump,  are  in  eonatant  nao  in  the  dry  Beason. 

But  of  irrigation,  as  pursued  in  India,  I  can  more  ej>rrectJy 
ipeak ;  as  I  hare  had  considerable  experience  in  tbe  aeToral 
nietbodfl.  Tt  will  not  he  necessary,  however,  to  menUon 
alt  these;  I  shall,  therefore,  confine  mysi?lf  to  the  three 
moat  common  mcthoda.  The  first  is,  thnt  by  means  of 
an  upright  pole  placed  in  the  ground,  the  upper  extremity 
of  which  haa  two  prongs,  between  which  another  pole  i» 
fiAed  by  means  of  a  pin,  that  lits  in  either  pronto  and  fomitf 
tbe  axis  on  wbicb  the  cro^s  pole  works.  At  the  short 
(and  heavy)  end  of  this  cross  pole,  a  lar^e  stone  or  elomp 
off^arth  ia  tied,  sufiiciently  heavy  to  raiw  tbe  earthen  pot  or 
leathern  bucket,  which  is  Eittached  by  a  ropo  to  tbe  other  ond 
of  the  pole*  The  native  stands  on  a  board  over  tbe  well, 
and  pnlJs  by  the  rope  until  tbe  huckct  renchea  the  bottom 
of  tlio  well  and  filla ;  in  doing  which,  the  one  extremity 
of  the  pole  ia  brought  down  lo  the  level  of  the  man's  hesd, 
and  the  other,  with  the  weight,  is  proportionably  elevatod. 
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tatlcrt  being  Tull,  \w  Uimi   allows  it  to  o^cenil ;  but 
ik  the  motion   by  Icttins:  tho  rope  slip  tbrough   Lis 
until  the  bockct  is  euHicicTitly  high  1o  nllow  of  tin? 
oODtmaed  in  it  being  Uiaohar^cd  into  the  Rpproprinto 

ibo  wntcr  runa  into  tbe  field  to  bo  irri^aiod,  nnotber 

there  •tutir>ri(nl    r^ccnves  it,  making  little  channels  to 

it  in  liiff^L-r^tit  <Jiri>rtion^ ;    on.l  with   a   liylii  wocidtTi 

1m  very  Jtalerouslv  scatters  il  over  tbc  land  us  fnr  U9 

throw  It,  moving  on  from  lime  to  titncjn  order  to  bring 

circlis  williin  bia  range  j  and  90  lie  continues  until  the 

at  tbc  veil  enlls  for  relief,  when  they  change  places. 

h  «  ootnmon  mode  of  irrigation  throiif^bout  India, 

b  mially  njiplM  to   welh  nnd  pcinds;    from  wliieh   it 

lie  Inferred  tbnl  tbe  dcplb  of^vellg  is  not  preat,     THa 

19  tbe  fact:   Ibrou^liuut  the  wbole  Ddtpi  of  Indfn, 

the  average  depth  of  wells  may  gnfely  be  stated 

twcaiy  to  twenty-five  feet;  often  miidi  less*    The 

\1tOm  river*  la  pfenemlly  muf^h  inf*rc  (dririnc;  the  height 

ie  dry  sewsoo) ;  averaging,  I  should  think,  about  ihirty- 

ifrei:  which,  however,  is  not  by  any  means  a  great  height 

'n  force  pLii7i|). 

TlifT  seconil  method  of  raiding  water  wbieh  I  shall  de- 

^  is  that  performed  by  the    aid  of  bfisketa.     In  this 

water  of  ponds  is  nsaallj  availed  of,  as  lliey  aflbrd 

^bieh  wells  and  rivers  do  not.     The  basket  uaed 

[Ul,  elo^ely  woven  and  very  eliallovv :   or  rather  very 

itly  cofie-uve ;  to  il  are  attached  four  strings,  two   on 

oon  side  Mid  tw<t  on  the  orh^,  abani   foar  or  five  fpct 

.   dteps  are  eut  in  the  bank  about  sis.  or  seven  feet  above 

other,  with  little  channels  runninn;  from  ihc  top  of  one 

It  foot  of  the  other;  and  two  natives  take  up  their 

Lionfl  at  each  of  the  steps^  and  bale  up  the  water  with 

iMisk^ts,     For  inslaree,  about   two  and  a  half  ieet 

r*  ihu  lt*vei  of  the  pond,  places  are  cut  for  the  two  men 

liUaii,  having  the  water  between  them;  they  then   take 

Uaket  by  the  strings  (each  man  Laving  one  m  cither 
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band),  ftnd  giving  it  a  swinpnj;  tuotion,  just  akiiu  tljc  top  M 
the  n'Qter,  UlUn^  tlie  basket  and  jcrkm|r  iig  contetiXs  c1ev«r]< 
on  the  top  of  ibe  fiMt  elevation  or  step.  Here  it  is  receipt 
in  &  kind  of  bed,  with  raised  edges  to  confine  the  wat^r,  and' 
dry  grasH  laid  at  llic  bottom  to  prevent  loss  by  splasbmg,! 
Prom  tlila  it  runa  along  to  tbe  foot  of  the  nest  step  or  clc-i 
yatlon,  from  vrlicnce  it  U  raised  as  in  the  former  case;  and! 
so  on  to  the  next  elevation,  uritil  it  readies  the  ge>icrft]| 
surface  of  the  land :  so  that  hy  tbis  metbod  six  men  owl 
required  to  efftft  the  elevHtioTi  of  each  basketful  of  wat«r 
to  tbe  frurfnee  of  tlje  hind;  which  we  may  reekon  at 
from  eighteen  to  tweuty-oue  feet  above  the  level  of  ibo, 
pond. 

Tbe  tionntity  of  water  which  tbese  men  ivill  raise  in  a  day 
13,  boweverj  very  remarkable,  cooeidering  tbc  means  U9cd;| 
but  it  is  only  tbe  surpming  dexterity  wbieb  they  attain  thai 
enables  them  to  perform  ivJiat  tliey  do  in  this  way ;  althoDgb 
ibey  also  display  great  powers  of  enduranee. 

The  next  mode  tliat  ia  very  generally  adopted.  Is  ibai 
by  tbe  inoat*  and  a  pnir  of  biitlonks.  In  ibis  inr^tanee, 
there  Is  erected  over  the  well  a  rude  but  strong  frame-; 
work,  with  a  wooden  shaf^  rnnning  ocroasi  wbicli  has  <»t< 
it  a  small  revolving  dnim  wheel.  Into  this  the  rope  i* 
dropped,  and  the  cattle  beio;^  attauhed,  the  moat  is  let  down 
jnt€  the  well  and  frlled  witb  water:  the  cattle  then  rurt 
down  an  itielined  pluno,  of  just  the  same  leni^lb  a< 
tbe  depth  of  tbe  well,  and  dr^w  up  ibe  moat;  which  a 
immediately  emptied  by  the  man  stationed  on  the  ffill 
for  that  purpose :  llie  cattle  continue  thus  ronninj 
down  the  plane  and  walking  up  again  until  they  are  re* 
lieved. 

To  work  tbe  moat  all  day  requires  four  bnllocks,  three 
men  and  one  boy  ;  who  will,  according  to  nadve  caiculaticD, 
irrigate  one-third  of  a  pucka  beegah  in  that  time,  at 

•  The  moftl  it  made  bj  hiring  four  or  *[rwoodfn  tiba  or  tftop*,  fttor  filiEoli 
bullocVfl  hide  !s  dnim ;  IC  ha}  bW  a  rim  Hnd  handle,  Tnode  «f  ■  comitiOD 
cmpcr,  cut  III  UieJwQlr*    it  iittidU;  holds  ilwut  Lwtlvi^  gslloD*. 
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fbllowing*  e^tpeiise  (in   the  Gordckpcre,  (Jhiieepore,   and' 
other  districts) ; — 

ftpftb  of  bollockji  tt  SiuDU  B  pair  <•.•..->■■><  I ->  >..     4     =    6 

3iaeDp  »  11  anni    >. ,> *h  ^    0} 

1  b6y,  at  1  aEjaa  -- 1     =     l| 

T^tiluinat   l>i=l4J 

One  pair  of  bullocks  work  from  daylight  to  half-past 
elereD  o'clock,  xm^j  imd  Ujo  other  pair  from  half-pQ^t  one 
to  h&lf-paat  tive  o'clock  p,m^  :  irrignting  one  pucka  heeg^h 
(tfTO'lLIrds  of  an  Euglbh  sure)  In  three  daj's.  ^| 

or  the  three  men  mentioDcd,  one  alteiiiTs  to  the  dis- 
clurguig  of  \hs  ccDtenU  of  the  moat,  another  makes  little 
channels  to  conduct  the  water  over  the  field,  aud  occo^fl 
tonally  assists  the  third  maa,  ^ho  is  employed  in  scattering 
tlic  venter  alouU  I  have  before  fciated  ibut  this  last  ope* 
ration  is  performed  with  smalt  hglit  wooden  shovels, 
the  handtiiig  uf  whicli  the  natives  are  very  dexteroufi^ 

The   natives  reckuii   one  ^ood  pucka  well  to  be  eqin 
to  the  supply  ot  water  for  thirty  pucka  beegaha  of  land 
dLiring  the  year;  and  such  well  coats,  in  the  Goruckpora; 
tU^trictf  about  one  hnudrcd  rupoca^ 

The  BLSC  of  this  well  would  not  allow  of  more  than  thri 
moat^  being  worked  at  once,  so  that  it  could  only  irrigate 
one   heegah   a   day;   llnis    oceupying  thirty   days  in   giving 
eaiih  beegab  a  watering.     In  the  height  of  the  hot  vr'au 
this   interval  of  tliirty  days  between   each    watering   wouh 
be   foutid   too  long;   so   tliat  the  natives,   estimating   thirty 
hecgabs   to    each  well,  must   reckon  on   itt    least    fifteen 
nights  work. 

I  have  never  timed  these  native  imgators,  but  I  ha^ 
Tery   frequently  calculated  that  a  smart  set   of    bulh 
ftnd  driver  may  make  one  trip  a  miimte,  delivering  twelv^^ 
gallons  of  waltT ;  which  would  amount  to  a  distant^e  travelled 
ill  the  Jay  of  about  seven  and  a  quarter  miles,  and  of  water 
raUcd  about  T;200   gallons*     This,  together  with   its  di^ 
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U'ibutton  over  the  field,  wauld  only  coBt  ftbaut  1#. 
making  for  tlie  irrigation  of  an  acre,  according  to  llu*  ji 
the  Buni  of  5*,  4d.  Tliis  appeiire  a  very  amal!  aauj.  wlwi 
we  cou^dcr  the  number  of  men,  boys,  and  cattle  it 
to  perform  that  Amount  of  work :  but  thnt  ia  a  very  erro- 
neouid  mode  of  calculctioTi ;  for  the  question  with  the 
planter  really  is,  tvhetlicr  by  any  gther  method  lie  eaaj 
give  his  land  as  goo<l  a  watering  at  a  dienper  rate.  Th«ll 
lia  can  do  go  I  can  abttndantly  prove;  arid  to  accompTishj 
It  I  have  no  occasion  to  call  in  the  asaiatance  of  any  Im- 
ported ijioliye  power;  for  India  has  in  the  fierce  hot  wtndfj 
a  power  of  the  moat  valuable  natuj'c. 

If  the  hot  winJe  parch  and  burn  up  evarylliing  in  tlie 
shape  of  field  produce,  tbcy  at  leoet  afford,  at  tfio  same 
time»  a  power  whereby  we  may  carry  on  irrigalion  to  any 
extent.  It  would  be  didicnlr,  if  not  impossible,  to  poLat 
out  another  country  where  th<*  winds  ure  to  pecnliarl^j 
favourable  for  irrlgiition  Hfi  in  India:  but  to  observe  thifll 
more  clearly^  we  ntuat  bear  in  mind  tUe  moutUB  that  it' 
is  particularly  required  in.  Theac,  then,  as  I  have  beforo' 
said,  nrc  March,  April,  Mny,  aud  part  of  Junej  dnriii|f| 
^hiob  time  the  whole  country  is  parched  up;  but  it  li, 
also  during  these  very  fiame  monihs  tbat  the  west  windvi 
blow  so  strongly. 

I  have  myseh'  kuown  the  west  wind  (the  hot  wind),  blow 
every  day  for  upwards  of  a  iiioiilh  iricessaritly  ;  and  that, 
too,  so  powerfully  aa  to  be  capable  of  turning  any  dc- 
seriplion  of  windmilb  The  hot  months  are  indeed  entirely 
puled  by  two  winds  alone,  the  west  wiml  naJ  the  eaat 
wind;  if  the  one  doea  not  blow,  the  other  is  sure  to  taka 
ite  place,  go  that  tboy  divide  the  period  between  them :  hot 
the  west  wbtd  greatly  predomiaiitftf. 

Now,  with  such  a  great  motive  power  at  command,  the 
planter  of  Upper  India  should  hare  on  bis  estate  ibo  tnoBt 
perfect  system  of  irrigation  possible.  He  aliould  have  a 
small  windmill  for  every  well  oo  his  property,  bcaidee 
having  several  on  the  banke  of  the  diOerent  ponda,  nullftht, 
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and  nrers;  should  there  ha  any.  Thosa  tmghl  be  of  two, 
four,  aoJ  even  &ix  hc^rae-power  cad,  to  suit  the  Jiffereot 
wolla,  ponds,  and  rivcra  on  llie  property;  and  might  he 
either  moveable  or  stationary:  at  all  cvcuttf  capihbte  of 
being  remored  to  the  factory  and  Lonscd  before  the  rauis 
could  injure  them. 

Maoy  jvAh  riin  dry  when  a  lUtlc  pressed  (in  India); 
tht^rcfura  it  is  that  I  have  iiiiide  KiGiiibn  of  so  suiall  a 
power  aa  a  two-liorse  wladuiLll:  but  if  the  wells  are  dug 
to  a  proper  depth,  itere  is  littJe  fear  of  their  being  niii 
dry  by  go  small  a  motive  power.  Ycrt,  with  a  moJt/riLtcly 
good  pumj>  attached  to  it,  this  power  would  be  eutHcicnt 
to  raise  at  least  120  gallons  a  uiinute;  or  as  much 
zs  leu  inoaU,  with  twenty  bullocks,  ten  men,  and  ten  hoya, 
eoiihl  together  accomplish  t  with  this  additional  advantBge^ 
that  it  need  not  he  stopped  in  the  middle  cf  the  dtiy  For  two 
hours,  hut  would  pLmp  dui-jng  ihal  tJme  about '14,400 
g;aIlon3  of  water. 

Neat  to  having  proper  means  of  raiding  water,  the  im- 
portant point  is  to  have  a  regular  and  wcU-dcviacJ  plan 
fur  eonvuyjng  the  water  onee  raised  to  the  different  Jields 
dostiaeU  to  be  irrigated.  This  takes  us  back  to  the  old 
subjeet  of  laying  ont  an  estate  in  the  first  instance,  in  a 
iuethudica.1  and  properly -arranged  manner;  by  means  of 
which  alone,  power,  labour,  expense,  trouble,  and  time  can 
be  economised. 

Where  an  estate  ia  properly  laid  oat,  the  varioaa  roada 
Bituatcd  at  regular  distances  would  aUo  fi>rLi]  the  trai^kti 
VT  lines  along  which  the  water-courses  would  rao  i  eaeh 
cross  rood  having  its  watercourse,  into  which  the  water 
supphed  at  given  points  could  be  direetsd  as  itiiglit  he 
necessary.  But  when  I  ti-^y  watercourses,  I  do  not  mean 
the  open  mud'ehaimeb  which  answer  perliaps  more  pre* 
pcrly  to  that  name  in  India;  but  a  wcUeontrired  anddurnble 
water-way,  which  I  will  endeayour  to  describe  before  pro- 
ceeding fiirtftcr, 

1  must,  hciwever,  ]ircnii&C|  that,  although  the  estate  itself 
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be  not  altogether  in  one  run  [us  few,  if  any^  In  ladia  are] 
yet  tliut  at  legist  it  be  so  riiranged  tliat  the  several  part« 
patches  luay  compmc  from  IJiirly  to  filty  acres  eaoh ;  iiii 
order  that  a  good,   properly  sunk    well  may  be  allotio 
to  eacli   patch,   in  case  no   river   or   jlieel    be    at    band. 
Where  the  kiid  can  be  so  obtamed,  care  ehoidd  he  taken 
that  it  be  In  a  equare  or  other  desirable  form,  so  that  thai 
well  may  be  made  in  the  ceatre.     Thb  leiJjg  attained,  tho 
next  point  Is  bo  1o  conduct  the  water  pumped  up  tV^>m  the 
well,  that  little  or  hodo  of  it  be  bat  during  it^  transmi^on 
from  one  point  to  another     This  object  may  be  gained  l>y 
laying  down  common  drain  pipes  (of  whaterei"  diameter  niajr 
be  fou[id  necessary),  which  may  he  in  four  regular  linei  of. 
about  200  feet  apart.     By  thia  method,  thfrty  aeres  of  land 
luay  be  peratauently  laid  down  at  a  very  tritliug  expense,  u 
not  more  than  fi,oOO  pieces  of  piping  would  be  tieeeuftrjj 
and  every  one   acquainted  with  tlie  nppcr  part  of  luii« 
knows  how  very  clteaply  tiiesc  may  be  obtained,      l^ach 
pipe  would  require  to  be  one  fool  three  iuchee  long,  with  t 
large  nnd  small  end  :  that  is,  one  end  having  a  fihoulder, 
and  being  lurge  enough  to  receive  the  end  of  the  other  pilK.' 
to  the  extent  uf  three  iDches;  eo  tliut  in  lading  tbeni  down 
a  little  mortar  is  placed  at  the  joints  and  they  are  fitted  dosely 
together.     At  iutervalij  of  from  forty  to  fifty  feet  along  tbfl 
line  of  piping,  a  good-eized  naud  (a  kind  of  pipkinj  is  sutik 
in  the  ground  ;  so  thai  the  ends  of  tlie  pipes  fit  into  it  about 
two  or  three  inches  below  the  rim  (esuclly  opposite  tiacU 
other),  and   by  the  application   of  a  little  mortar  are  made 
watertight.     These  uaud:i  then  serve  us  receplaelt^s  for  iJift 
wateri  from  which  it  may  be  dislrihuled  overthe  field,  eitbtiT 
by  tciisiug  it  out  with  the  wooden  shovels  in  common  use 
by  the  natives),  or  by  placing  the  suction  pipe  of  a  uuftU^ 
irngating  machine  into  the  nund,  and  ^o  pnmping  a  jet  oTi 
water  over  the  land  fis  far  a^  the  power  of  the  macljime  ottt 
carry  Jt/     The  next  use  of  the  uaud^  ts  their  serving  u 

*  Thfl  tnott  DBrful  Diacliini:  at  tliU  klnil  ihai  I  lu^e  ever  uxn  is  b  to&tll  flrv- 
ea^JnCj  dmlii?r,  and  irrigator,  m\euk!il  bj  Mr,  JJiitdclcyj  n^Ulcb  Ii  n-prc* 
>oat«d  attU  Udcribed  lo  tiia  lUCceuJine  chapbo-i 
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froui  whlfh  the  water  run  Iw  drawn  into  any  braiicli 
liipiiig  or  mud  chainieb  in  ibfi  lieW*;  aud  aho  lliey  are  of 
mticb  atilitrmdetaiDing  the  mud,  sftud, or  other  luatter^wbiolL 
mt^lU  otlierrtise  lodge  ta  the  piping  auJ  obstruct  ibe  free 
course  oFtLc  water. 

The  clay  of  wLicli  these  pipes  are  to  be  mflnufkcl tired » 
wonld  of  course  be  uf  the  6amc  kind  m  that  whereof  ibc 
eommon  round  lile»  (for  rooting^)  are  made;  and,  as  I  said 
ticfore,  tbe  aatives  can  supply  them  very  cheaply :  but,  to 
attain  a  greater  decree  of  nicety  in  tjteir  form  and  filling, 
uid  lu  inen-ase  the  r^naiiiity,  as  wtdl  as  decrt-a^e  (he  piie{', 
lite  employmeat  of  a  small  aDtl  coiup£tct,  pipe^and-lile-niak- 
ia^machine  would  be  very  desirable.  For  15/,  or  20L  ft 
Yevy  ciccellent  odc  can  be  proeurcd  in  England,  wLich»  witU 
but  few  attendants,  would  lurri  out  5,000  perfect  pipes  of  the 
sixe  rei^uired  in  a  day  ;  and  one  hour's  teaching  would  suffice 
to  show  the  native  labourer  how  to  use  il.  Bv  the  u^e  of 
ftoeh  a  maehiue^  a  planter  would  he  enshled  to  get  any 
Minouut  of  pipes  for  hi^  writer  ways,  beaideH  tileSj  for  what- 
eTer  puqiof^e  Le  ina.y  require  ihem. 

The  present  system  of  ojakiug  mud  channels  b  wastefLit 
ia  the  ejrtreme;  whereas*  by  employing  tilca,  the  supply  of 
irator  may  be  carried  any  distance  without  other  than  a 
most  IriHin^  loss,  and  at  an  espcnee  quite  iasignilieanf. 

If  volla  are  sunk  to  a  depth  of  from  tweniy-fivc  to  thirty 
feet,  and  are  propcrlv  coiisEructed,  eaeb  one  should  be  capablt^ 
of  aflbrding  full  employment  to  a  pump  worked  by  a  wiiLd- 
niill  or  Bleam-englne  of  two  horse-power;  and  every  well 
mfght  have  its  own  little  windmill  of  about  that  [lower,  which 
should  work  (he  most  simple  and  economical  pump  a  planter 
can  procure.  AVilh  a  lift  not  exceeding  thirty  feet,  anexceed- 
iog  simple  kiud  of  pump  may  very  advantageously  be  used. 
Plate  IV,  represents  a  wind  mill  attached  to  that  fiimpleand 
much  nei^letted  kind  of  pomp,  which  acts  by  centrifugal 
Jbree;  causing  the  water  to  fly  from  the  centre  of  rotation, 
(ihrongh  arras  having  openings  at  their  estreme  and  curved 
ends)  thus  tending  to  form  a  vacuum,  towards  which  the 
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water  in  tie  well  is  foiced  by  the  prruure  of  the  atmospkere; 
it  can,  tliereforf,  ciilj  act  wliere  the  column  of  water  U 
than  ihirty-tbree  feet  bigh. 

The  circle  described  by  the  oiirred  arms  is  sixty-Bii 
inches  all  over,  cqunl  to  16"96  feel  circumference  moved 
thrtJUgh  in  Que  revolution;  the  pipes  nud  aperluree  arc 
throe  inches  Jiamet^r,  =^  7*068  inohea  aren,  ftnd  eacb  refo- 
lulion  of  ilie  maebiiie  is  equivalenl  to  delivering  about  fiva 
gallons  of  water  frt^m  the  two  arniB,  which  at  fiftj'tltfl 
revolutiona  n  iniuute,  would  equal  2G5  gallons  of 
delivered.*  Thih  i[uantiLy»  raisi^-d  twcntv-live  feet  hi^h,  awI. 
dlTided  by  3;3,000,  givea  66,000  lbs.  lifted  one  foot  higli 
perminuEe,  or  two  horae-jjower ;  aad  bI  a  moderate  cal«- 
lation,  a  wind  at  the  velocity  of  twenty  milea  un  hoor  woald 
cSet^t  this  fiorvice  with  the  omouut  of  sail  provided.  A 
Eimple  valve  is  placed  at  tho  bottom  of  the  nprighl  Inhultr 
shaf^l,  which  revolves  with  the  arma,  Qnd  retuiiu  tliu  trarn" 
when  the  pnmp  i^nt  rest,  in  readiness  to  perform  m  fimcdoiu 
when  the  wind  arUeb  i  and  it  is  iiL^oe^^ary  to  fill  this  sliaft  aoii 
ilie  ftrms  jircvious  to  putting  it  to  work  in  the  fii'st  ins!«ncc-. 

The  windaiill  itself  is  made  on  the  most  approved  jirlnciple, 
antl  its  Bnils  arc  seh'-acting,  lo  "prevent  accidente.  The  eit- 
graving  is  taken  from  a  design  exec^ited  at  my  parlit-uUr 
reqnest  by  Messrs.  J.  Woods  end Co.»  civil  engineers,  lluck 
lorsbury  ;  and  in  mtended  exprea&ly  to  euit  the  ret^uirctnen 
of  th<^  East  India  planter,  a1thoii}^h  it  is  alike  applieabl 
wherever  the  winds  are  siitiiciently  favouruble- 

Tliere  are  many  other  foniia  in  which  windiiiille  could 
advantageously  made  use  of;  iu*,  fur  ittslunce,  that  of  VaDann?** 
IloriAonlul  WindmUi,  or  Biddlc'e  Patent  Eolinn  Knginr* 
wldch  is  also  honEOntal ;  and  as  the  upper  diatricla  of  InUia 
hare  a  very  great  power  in  ihe  winds  prevailing  dnrinc  '^"^ 
hot  mouths,  so  no  doubt  the  planters  will  see  the  po»i:.'^ 
neccflnily  of  n»ing  souic  cf  theao  various  iloEcriptiona  of 
wiudmill :   but  I    bare  GODBJdeTod  it  preferable  to  repre- 

*  At  Uili  nilo,  it  Tuuld  toIk,  twculy-Hvc  fitt  high.  3LI4/HKI  ^lUvni  lu  lea 
honrv :— equal  t^  tht  Iniantiira  of  Wen  scr«  of  laiwl,  allowlnij  one  icicli  »H 
to  tbe  foot- 
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vertical  mill,  a»  it  will  in  all  probability  l>e  better 

br  tho  Ttalivea  wbo  nre  ]>]ftced  to  nork  it, 

»rt?,  Lowerrj^r.  man/  parts  of  liirlia  where  the  ]»ot 

do  not  blow  :  fur  liaftlauce,  from  Mongljyr  down  to 

i*  4iic]  tilthougb  GtJier  miida  are  commotii  jet,  not 

of  Ihnt  steady  nvd  powerful  cbamctcr,  the  planters 

not  dopeniJ  on  tLcui  for  irrigation.     Ileute  t boy  arc 

oblig^ed  to  oall  in  the  aid  of  fikauj,  or  put  up  with  the 

iTrijicuccs  of  the  nafive  aysfems.     In  tin?  district  of 

tQl,  1  rutbtr  ittiiik  fbui  the  winds  are  unsteady,  and  not 

■Impended  oji  duriTig  the  seafion  when  irri|raiJoM  'a  most 

;  from  \v1kich  CdU*ie  no  doubt  it  in  tbat  "  like  Tirhoot 

ition"  has  had  recourse  to  steam-power:  certain  it 

iUcA^rfi.  J-  Wood^  and  Co.  have  supplied  that  com- 

wilb  ^vfrtil  portable  engiuce  and  pumps  for  the  pur- 

of  irrigation. 

tb«  Straits  flettlementa^  the  West  Indies,  and  many 

places,  ihe  jiowfr  derived  from  tbo  wind  could  not 

be   calculated  on,  consmjuemly  it  U  nect-^sary   to 

ihe  employment  of  steam  ;  and  it  intercBts  the  planter 

low  that  ileMiiption  of  engine  wliicli   ifi  most  likuly  to 

lui  wants.      It  im  with  luucb  aaliafaction  that   I   am 

to  introdaeo  to  notice  the  portable  atcam-onginc  of 

^V.  Cambridge,  which  b  in  fluch  high  repute  amongst 

^bgbsU  agriculturiitJ. 

ihc  meeting:  of  iho  Hoyal  Agricultural  Society  in  1847, 
lorthaitipton,  the  judges  awardtd  llie  Miciety's  priie  of 
loiinds  Ui  this  engini-,  ullliough  there  were  sii  others 
field.  But  the  unsucceasinl  competitorB  protesting 
i»t  the  dtcistoTi,  it  was  referreJ  to  the  council  of  the 
ly.  who,  at  the  next  meeting  held  in  London,  '^  unani- 
\y  eoD^rmed  the  decision  of  the  judges  at  Noilbampton 
lling  the  Scvieiy's  pnae  of  fifty  pounds  for  the  beet 
tgine  applicable  to  thrashing  and  other  agrieuliurni 
t,  lo  Mr,  William  Cambridge,  of  Market  Ljiv]ngt<nv 
linf."  The  pofiscsgor  of  the  nctnal  engine  which  gained 

ITm^^jt,  lUjTatJiol,  kc.  there  la  vihot  ia  Icrrncd  the  ilaablo  vSitd, 
ftilj  LI.C  Okrt  ud  w»i  minia,  yhieh  tJow  olUnutely. 
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the  priie,  and  oilier  membgi^  of  the  council  present,  bore 
ftmpie  testimony  from  ihetr  own  cKperience  "  to  the  high  jjrai> 
tica!  Tslue  of  Mn  Cambridge's  engines  ici  reference  to  ibei/ 
eafety  and  cfBcient  worklu^*  — tk>  tbeir  economy  uf  fu^l, 
and  tlieir  constant  rrcedom  from  de^allgemefl^  or  the  midiw 
wear  and  tear  of  tbeir  malcriuL" 


ThU  t^ngi'avbig  represents  a  four-liorse  portable  eUti 
engine,  wltb  n  boiler  eight  feet  long  and  nine  feot  two  In 
outward  circmnference,  constructed  on  the  Cornisb  prindnlAJ 
The  fire-tube  Is  oraf,  two  feet  wide  and  eighteen  indna  lugbi 
this  place  forms  the  iirc-place  sod  the  asli-ptt.  The  nai 
is  Leafed  in  a  cistern  nt  the  end  of  tbe  boJl<jr  hy  the  hi 
ftir,  which,  going  from  the  furnace  into  the  smoke-l^ue,  ui 
through  this  cistern  and  heats  the  water  to  about  160^  heiiftt 
it  is  forced  into  tbe  boiler. 

lu  full  work,  it  consumes  about  four  hundred  wcislktsf 
coals,  acid  aVoiit  120  gallons  of  waler  in  ten  Uoiirs;  amlii 
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coTifilHTitlj  used  by  agricullorislB  in  drivirg  &  njc-hor^ 
tbrasbing  iiiachiiiK 

The  lestimoDiftls  I  faftre  received  Trom  rarioua  quartersi 
lead  me  to  consider  it  a  venr  valuable  description  of 
«n^De  for  the  planter;  and.  ns  snoli^  I  present  it  to  him 
witbotit  being  in  any  iray  sioquaintcci  with  iho  peret)ti  who 
niaJces  tbeiu.  Tbc  price  of  an  engine  each  as  represented, 
of  four-boTse  power,  i»  140/.,  of  five-borse  power,  175/.,  and 
ofsix-bor^e  porter,  200^. — wiih  govemore,  20^  eitra. 

Being  mounted  on  wlieels,  thej  can  be  taken  Co  any  part 
of  ati  estate,  and  agaiii  rcmorpd  nben  required ;  bat  nijt 
being  filled  as  a  locomotive,  tliey  ecnld  not  perform  tbc 
varied  dittiea  of  wbidi  the  latter  ore  capable,  and  would  lu 
called  on  to  accomplish  (eee  page  ]  17), 

1  Lave  Qientioncd  T^fr,  Cambridge  s  en^ne  as  one  eheap 
and  excellently  suited  lo  the  wants  of  ibe  plant<?r  in  every 
ease,  wherp  an  aetnal  locomotive  is  not  capable  of  being 
worked  ;  but  wliererer  a  loeoinotiTe  ean  be  used  tn  tbc 
vnrious  operations  iiit^ntloned  nt  page  117,  it  would  lie  in 
every  sense  belter  to  obtain  one  someirhat  similar  to  tbat 
repreecnied  in  Piute  IL 

I  have  already  said  so  much  of  the  utility  of  such  nn 
fifsistant  oq  an  e^talc  tbfit  little  more  need  be  added  :  how- 
ever, it  maybe  of  advantage  to  remember  that  an  aem^l 
locomotive,  though  it  will  cost  a  few  pounds  more,  will,  on 
the  other  band,  be  ripplJcable  to  n  variety  of  purposes  be- 
yond the  eompass  of  such  mere  pcrt^Lble  iiiacliLnes  hs  the 
engine  of  Cambridge.  1  am  very  solicitouii  tliat  the  plunter 
fihoidd  see  ibis  locotriolivc  in  its  true  light,  and  not  be  biassed 
by  antiquated  prejudices  in  regard  to  its  uac:  and,  more- 
over, I  am  desirous  tbai  it  should  be  known  that  no  native 
of  India,  Negro  or  Chinaman,  will  long  be  a  stranger  to  ir^ 
working  details,  T  have  always  found  that  these  severa.1 
labourers  fell  right  rcfidily  into  a  Imbit  of  working  any 
ilcscription  of  implement  or  luaebine  that  whs  put  into  their 
handa  i  and,  in  proof  of  this,  it  is  only  occeseary  to  adduce 
the  different  sleanj -engines  worked  by  common  labourers 
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ever  heard  of  an  ftccident  occurring  to  one  of  tLe«e  eogiiiiH 
so  attended?  We  read  aad  Lear  of  frightful  actf-idenU 
happeniog  witb  ateam-enginea  In  yarious  parts  of  the  itorM; 
but,  in  till  nij  experience,  I  have  never  kco^n  or  heard  of 
one  occurring  where  the  Negro,  native  of  India,  or  Clihui' 
TDiirt,  had  the  management  of  on  engine. 

Tlio  deHcriplion  of  pump  to  be  used,  differs  very  mach 
according  to  the  supply  availahle,  and  the  depth  from  which 
it  has  to  be  taken*  I  have  already  nienlioned  the  cealri- 
fugai  pump  aa  heiu^  perhaps  the  moal  simple  and  most 
economical  to  be  ohtained ;  but  it  would  tie  unpardoDable 
were  I  to  omit  nolpcing  ihe  nitnionlirary  marlilnf  kuonu 
unJer  the  names  of  '*  Walker  a  Hydraulic  Eugiue"  ahJ 
*'  Walker's  Patent  Elovalon"     tPlate  V.)  " 

Some  years  ago,  in  treating  on  the  same  suhject  | 
present,  I  espresscd  some  doubt  of  hs  powers  beiti^ 
rectly  stated:  and,  indcod,  from  a  small  defect  iu  tho  valve, 
these  doubts  were  very  generally  entertained  ;  but  aftfr 
improvcmentfl  and  more  recent  osperiuieots  have 
to  establish  the  remarkable  power  and  efficiency  of 
"  patent  elevators." 

As  I  am  aware  that  very  great  eurioaity  eKists  ip  India 
relative  to  the  efhcleacy  of  these  machineit,  I  am  Imppy  l\] 
heing  able  to  afford  some  information  regarding  them,  wfciclj 
'rests  on  high  aullicrily. 

As  their  action  b  so  different  from  all  other  hydnuih^: 
machines,  the  ordinary  mode  of  computing  their  power  u  in 
no  wny  ajiphcable;  hence  such  eurpriso  at  the  a<<tual 
formances.  An  iiulliority  was  given  by  Government  t6j 
Mr.  Walker's  Kyilraulie  Engine  at  Woolwich  dtx^k^ 
where  the  large  caisson  was  formerly  emptied  by  a 
excellent  ten-inch  pumps,  fitted  up  by  llie  ^m  of  Sir  J< 
Hennle.  With  these  pumps  it  look  thirly  men  (work' 
gaogs  of  fillccn,  and  relieviug  every  Hfteea  minute^j  u,f-^ 
hoars  aod  a  half  to  empty  the  caissoD.  With  one  of  Mr 
Walker's  engines,  fourteen  men  (working  in  gangs  of  f^cvcu, 
and  relieving  eyery  Jifleen  minutes)  emptied  the  cai&son  ia 
one  hour  and  a  quarter ;  and  have,  on  recent  occasions,  done 
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it  in  less  tim<?,  without  being  fatigued.  This  csperJTrcQt  took 
place  in  Ihe  presence  of  Sir  Frain^is  Collier,  C,B.,  K-ChH., 
and  Coptain  Dcnisop^  of  ilic  Rayfll  Enginet^rsj  and  Sii" 
Francia,  in  forwarding  Captain  Dcioifton'*  report  to  tlie 
Honuiirable  Sidney  Herbert,  sajs  : — '*  1  beg  to  aJd,  tliHt, 
liaving  seen  llie  puiupa  In  operiLt'ion,  I  cunsuler  It  (Mr. 
A^'alker's)  to  be  very  bupurior  tu  Mr,  Iteuiiie'st  Laving  diB- 
charged  an  cqiia!  <jiiantity  of  water  witb  half  tbe  number  of 
men,  in  lialf  the  time,'* 

The  ^rcat  eiiperionty  of  these  mitcbincs  over  ordinary 
pamps  was  ao  completely  c^atabll^hed  with  Governmcnl,  tliat 
Mr.  Walker  was  culled  on  ti>  inrnlsii  one  for  the  dockyiird 
at  Malta,  and  anoEber  for  Ports  ran  nth.  Tbe  Board  of 
Admiralty  bavc  likewise  determined  on  applying  ibis  iuTea- 
tion  to  ships  of  ii\£Lr  of  the  largest  class;  a^  it  ia  beliered 
lljat  in  coses  of  danger  ihey  may  be  kept  afloat  by  lis  means, 
when  all  other  dcacriptiona  of  hydraulic  machines  would  foil. 

Mr,  Walker  baa  ftlso  erceted  enpnea  for  tbe  Farliamen- 
taiy  Coiumissioners,  for  drmniD^  in  Somerseti^hire,  Norfolk, 
nud  Linooln^hiri^.  In  proof  of  its  utility  in  draining  land,  the 
efciaie  of  Mr.  Roult,  Ruzihiim,  Norfolk,  affords  an  instance: 
a  crop  of  tile  finest  com  was  grown  there  In  1 847  on  a  largi- 
tract  of  lacjd  which  bad  previously  been  uncnltivatsd,  from 
the  impofistbtlity  of  drniuiug  it  by  the  other  means  ea^ployed. 

These  arc  facts  which  the  planter  m&y  rely  on  ;  and, 
sJlhoagb  i  have  never  seen  Air.  Walker,  I  have  Ibotight  it 
desirable  to  obtain  from  him  (through  the  medium  of  an 
ocq^aintonce]  a  table  showing  ilie  performances  of  hiti 
maehine,  worked  under  viiHous  circumatances  :  tbis  has 
l>eeu  polilely  furnished  me. 


Bone-ptTwcr. 

GnUoni  iiuHd  HC  Difl'tireal  EltTaliooi. 

Uri,]j1sli 

10  (L  dfl 

20  ft.  do. 

1^  fV,  da,  30  fL.  4o. 

4 

10 

llHtLJ 
n*JtMl 

fl40V 

cooa 

140U 
2700 

733 

S2lfi 
■WOO 
37iO 

BfvO 
IJOO 
]{U0 

9750 

1     Callous 
f        pel 
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Mr.  Walker  lias  alfio  adnpttrd  a  stea.m-'eTi^ine  to  work 
liis  elevator  :  wbetlier  the  former  he  liia  own  inyenttau  or 
not,  I  cannot  positively  i^tate;  althougU  I  lielieT^  it  ttt 
bcp  Two  of  these  engioeH  £ad  eJevatoTa,  which  were  con- 
3lructcd  purposely  for  draining  estates  in  tbc  West  Indies, 
were  reoently  erected  and  tested  at  Mr.  A^'alker's  prcmJsefi  ta 
the  City-road;  whero,  with  steam  at  thirty-fivo  pounds  upon 
the  inch,  and  making;  seventy  revolutions  per  minute, — tlw 
piston  stroke  beinjr  iwo  feet — they  lifted  6,000  gallons  of 
water  eight  fvat  high  per  miuuli?. 

Thpse  are  certainly  very  astonisliing  perfi^rmances,  and  in 
the  absence  of  suob  escellcni  authority  as  th.tl  I  have  itdducod. 
might  hecomc  a  t^uhject  of  doubt;  but  the  undn-niabZe  tcstt' 
mony  furnished  by  bo  many  succossful  ezcperJmctils,  to^cllier 
witli  thefaet  ih&i  this  invention  lias  had  to  oppose,  eolely  by 
Its  own  uaeHts,  an  unuRual  degree  of  opposition  mid  pro- 
Sessional  hostility  —  and  in  the  instances  mentioned,  tf 
welt  Bs  in  many  others,  it  lias  oTercome  strong  prejudiett 
by  ibe  jjlaiii  fact  of  its  nctuul  performance — renders  Mr. 
Walker's  hydraulic  macLine  entitled  to  the  sugar- pi aDtcr'i 
very  attentive  consideration. 

There  ore  many  dose ripti one  of  the  common  pump  tlist 
are  deserving  of  tlio  planter's  notieo:  the  beet  of  them  are 
capable  of  raiBing  twenty-five  feel  liigb,  with  n  two  liorse- 
power  engine,  about  '^00  to  540  gallons  of  wattr  per  minatc 
It  must  always  be  borne  in  inlnd,  that  a  good  hydraulie 
niaeliine  (whether  Walker's  or  any  other)  is  not  only  useful 
ill  irrigating  lancl^,  but  can  also  be  applied  to  draining  pur* 
|K)Bt?a  whenever  required* 

It  is  very  di6ieult  to  recommend  any  particular  dcficriptlon 
of  common  pump:  the  varioua  oluiinantfi  ore  bo  numoroud 
and  their  several  merits  eo  contested,  that  I  can  only  tidvifte 
the  planter  to  di?al  with  some  respectable  manufacturer 
direct;  explaining;  to  him  llie  requirements  of  llie  cjisl-;  ajid 
the  ebances  are  that  by  so  doing  he  is  saved  a  debl  of  money 
and  trouble  iu  the  long  ruu. 

In  nifkny  parts  vf  Upper  India  the  Tereian  wheel  h  muck 
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used  ;  Lul  I  Iiate  never  Eeen  them  so  %lit  hb  tlK7  tire  (^afiaLlc 
of  being  nindc ;  ror  bare  I  seen  other  thnii  the  most  ulunipy 
workmanship  bestowed  on  thcni :  this,  although  it  may 
Q)ipear  to  be  a  first  flariog,  is  nercrlheless  tin  endnnog  and 
iocreaaing;  Ic&fl.  Wlitre  Persian  wheels  are  desired,  it  were 
fnr  belter  that  thej  are  mndo  similar  to  tlie  E^jilion  band 
wheL'l  ^if  ir  may  be  bo  tenaed].  This  U  merely  an  endloas 
lifiTiiI^  made  of  rope^  grass,  &(■.,  parsing  over  the  two 
drum  wheels  (one  in  the  waler,  nnd  the  other  a  few  Ibi-t 
above  lh»isurface  of  the  ground) :  it  bes,  at  iotervaU  small 
holes  for  the  spikes  of  the  dnnn  to  drop  iiito,  so  as  to  Uraw 
ronnd  the  Land ;  and  loatbcrn  or  cnrthenwaro  buckets  to 
contain  the  is^ater.  By  this  simple  arrangement,  tbo  heavy 
whet'l  is  dispensed  ^t'iih,  and  The  motive  poorer  la  applied  to 
raise  the  water  alone,  inul  overt^onie  the  friction. 

*'  The  Chinese  Chain  Pump"  is  also  njach  nsed  :  hut  it  has 
alt^ays  appeared  to  me  that  the  friction  is  enormous  In  eom- 
jiarboD  to  the  work  pfrfornied ;  I  cannot  say,  therefore, 
that  it  i»  by  any  nteaus  a  favourite  method  of  mine,  '*  The 
hydraubc  belt"  ie  al&o  a  conlrivance  pledged  to  perform 
great  tliing^^  in  the  way  of  lifting  w&tcT ;  but  the  extreme 
velocity  with  which  it  requires  to  be  worked,  seems  to  me  an 
insuperuble  objection  to  its  adoption. 

In  Taut,  there  is  an  endless  variety  of  Lydranllc  machinee 
of  every  conceivable  form  and  character;  from  amidst  whieh 
I  have  selected  those  most  likely  to  suit  tlie  plimter*a  pur- 
poses. Tliese,  then,  are  tirsl,  **theccntrifugeJ  pump,"  repre- 
sented to  be  worked  by  a  windmill;  sceond,  *'  Walker's  patent 
elevator,"  to  be  ivorked  by  steam  oi-  wind;  and,  third,  the 
belter  deacription  of  eommon  pump,  to  be  worked,  also, 
either  by  steam  or  wind. 

The  space  that  I  have  devoted  lo  the  subject  of  irrigation 
may  appt-'ar  very  great  to  lliose  who  scarcely  know  what  is 
meaut  hy  the  term ;  but  to  the  East  India  planter  It  is  u 
subject  of  vital  importance :  one  which  he  will  anjiiously 
aludvi  and  the  =ucccefifnl  piirsunnco  of  which  can  alone 
render  his  oporaUone  of  a  proml^uc;  character. 
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In  a  comxtrj  lilte   India,  where  for  m&iiy  monllu  in  lie 
year    rain    Joes    not    full    aJid    everytluug    a    consequciitJy 
jijtrcLed  u^,  it  may  be  aulicipntcd  tliat  great  w&nt  woald 
eii^t  were  Dot  wclla  dug  in  very  greut  abandancc.     Sacli  i» 
indeed  the  fact,  i^ail  I  am  ^orry  to  say  tliat  ju^ice  is  scl-H 
doni  done  to   tlio  autiTo  cliariicter  in  thU  respect;  which' 
umkes  me  the  more  arixiouti  lo  express  ray  opinioii  on  the    i 
iitLttter-  ■ 

It  is  a  pnrticnlar  belief  of  the  natives  thai  they  propitUtf  H 
the  Deity  by  providing  a  grove  of  I  fees,  and  a  well  of  drjiik<    , 
Tiig  watGr,  where  nothing  ef  the  kind  was  before  exi^og ;  ■ 
lient-e  we  see  throughout  India,  iouumerahle  wclls»  tanks,  " 
and  topes  (groycs  of  treca)  act  apurt  for  the  behoof  of  all 
comers,    Tliis   pmcttce  scenu  very  oommonpkcc  to  thos« 
who  resido  in  Europe,  or  oven  iu  the  We&t  ladies;  but  in 
India  it  asaanies   quite  another  obarac^ter:    for  mil^  mid 
milee,  DOtiiing-  may  perhaps  meet  the  eye  hat  one  dead  mono- 
tonous plaia,  piLrched  and  buriLt  up;  the  fraveller,  su9ocJUed^ 
by   dubt  and  oppn^iiMed  by  benl^  rnadieti  one  of  tbe»e  topo^V 
and  atraightway  going    to  the  well,    wos'ies  bia    inotith,     i 
quencbea  his  thirst,  hatbcs  his  wearied  linibs^  and   tlirows 
himself  in  the  grateful  abade  to  rest :  he  sleeps, — perhapt 
makes  it  his  abode  ibe  whole  iiig^ht;  but  whether  be  rest«aii 
hourf  or  whether  he  remaiaa  for  days^  he  docs  not  lc«t^  thr 
B|>ot  without  invoking  a  blessing  on  the  becevolent  person 
wbo  efitabliahed  eueh  a  wd(*ome  place  of  refn^shment  and 
convenienee  for  the  poor  traveller.    There  nre  those  in  India 
who  are  &illy  and.  I  niay  say,  wicked  enough^  to  (le*^igii»ir 
all  sueh  works  of  ebarity  and   benevulence  as   being  nam  kt 
wm/^  (for  c  name);  bat  the  natives  mny  depend  llmt  their 
liencrolent  motives,  so  far  from  being  overlooked,  arc  care- 
fulJy  noted  by  every  sensible,  rigiit-mindcd  European  wla> 
dwells  iimongat  or  visits  tbem. 

That  very  ojccellent  offieer,  Colonel  Sleeman,  look  con' 
fliderable  pains  to  shov  the  enormous — ay,  rost — sums 
^^pended  by  the  natives  in  this  way  ;  and,  in  corroboration 
of  hiii  Hlatetnents,  I  can  say  that  the  sums  ihey  eKp«nd  in 
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g^Dg  wells  and  tanks,    keeping   Uieni  in  repair,    and 

planting  topes  of  trees,  ho  as  to  fiirnitilt  ai^cominotlation  nnd 

efreslimeat   to  the  poor,  are  quite  iiicredilile.     But.  wliilut 

e  speak  of  iketn  as  mere  places  cf  refreshment  and  accoumo- 
datioTi  tor  IraTellcrs,  wc  mnat  be  careful  to  vic^'^tLem  llke- 
wbe  m  relation  to  the  present  Bubjeet^irrigation.  The 
Ifiuke  and  wells  which  arc  BO  dug  and  appropriated^  are  ia 
reality  choice  benefits  conferred  on  the  native  culti\^atora 
jesiding  \a  the  neifjhbuiirLooLl  ;   irlio  are  thereby  enabled  lo 

jgate  their  cane  and  other  crops,  and  eonser|iienily  pre- 
serve them  thr<ju<;h  seasons  of  the  greattat  severity.  By 
lJtL3   meane   they  are  enabled  to  plant  nhen  tbey  otherwisf; 

uld  not,  and  alao  to  save  many  a  crop,  whicli  would  other- 
be  loat;  or  ao  to  iiicrease  the  prodaec  of  their  iicld&  as 

nnder  them  doubly  valuable-  I  must  therefore  express  my 
oerer€speotfbr  those  natives,  who  take  from  tlieireubBtancc 
Wge  suras  to  bestow  on  sueh  charilable,  such  benevolent 
works ;  and  1  trust  that  every  European  planter  will 
endeavour  by  all  meaos  In  his  power  lo  foater  Bueb  excellent 
feelings,  instead  of  atriving  to  disparage  the  very  worthy 

olivca  by  which  they  are  undoubtedly  actuatedp 

In  eonciuding  the  Bubject  of  irrigation,  X  most  onc£  more 
iirge  on  the  planter  the  estreme  importance  of  the  subjet;!, 

must  onee  more  remind  him  tlmi  by  irrigating  hie  fields 
quently  and  liberally,  he  not  only  ferUIizes  the  soil,  but 
ttlso  phu-ea  thos<?  stores  of  nourishment  eontained  in  it^  (In 
solution)  in  the  heat  possible  (and  Intleed  only)  condilian  in 
wliieh  the  roots  of  the  cane  plants  can  ruiike  use  of  them  us 
d.  I  beg  of  him  lo  give  irrigation  his  most  BCtioas  atten^ 
Son  :  let  no  difficulties  frighten  him  from  pursuing  il,  where- 
over  it  is  practicable ;  and  1  can  assure  him  Lc  will  never  bavc 
entice  to  repent  the  day  he  ^ave  his  mind  to  this  subject- 
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CHAPTER  VI, 


0^    IMFtGM&NTB. 


Itt  commcDcing  lliis  chapter,  it  U  nf^ccssary  to  stale  the 
object  J  have  In  view,  htiJ  also  to  nipkc*  9.  few  remarks  ;  tfaiit 
the  r(?ail(er  inaj  not  misconstrue  my  motives. 

This  object,  then,  is  to  characterize  a  few  of  those  iinplc-i 
nients  that  are  useful  and  necesearj  to  the  fiu^ar-j>knter; 
andf  at  the  same  lime,  to  mtrodiiee  to  Iiim  tLose  niann- 
fncturers,  who,  from  their  high  rcpulation  and  acknow- 
ledged ability,  arc  deserving  of  hie  confidence  and  pntronagc. 
In  doinp  this,  1  must  &t  once,  and  in  the  most  emphalit; 
manner,  di&claim  eU  iniention  of  puffing  any  one's  invenlloa 
or  workninnsliip.  I  am  simply  desirous  of  benertling  xUe 
plnnlcr  by  recommending  him  lo  those  who  nill  do  bim 
justice  in  every  particnlar ;  and  I  caa  tridy  say  that  I  aai 
totally  uancquainled  (personally)  with  almost  every  in&Da< 
facturcr  whose  name  I  have  hitherto  mentioned,  or  ehnll 
have  occaeion  to  mention ;  being  entirely  guided,  either  by 
epecimena  of  iheir  uork  wliicli  have  passed  through  uij 
hands,  or  by  tbe  established  reputation  they  have  secured  1q 
themBelves.  In  several  instances  1  have  gone  its  a  stranger 
to  tboTr  man u factories,  iuspeeted  the  various  kinJs  o( 
machinery,  lotikeJ  over  their  plane  and  dzEiiYiJigs,  end  oot^ 
carefully  the  mtelligence  displayed.  1  hare  gone  to  tbein. 
in  order  to  satidfy  my  mind  that  I  am  justified  in  recooi- 
uiending  their  %tork  lo  the  planting  community  ;  and  1  have 
selected  those  kinds  of  machinery  which,  from  my  own  e^pen- 
encc,  I  deem  suitable  to  the  planter.  Ic  performiEig  aneb 
a  duty  there  can  be  no  favour,  no  partiality,  no  Eacrilice 
of  the  honest  lEidepeudeuee  e^ential  in  the  writer  of  this 


270  MBUBB.  RAHBOXU'  ]>OUBIi>-TOII  plovgh. 

wheel,  tboDgb  the  work  of  the  plough  wfti  ezc^ent^Tit 
there  was  a  devUtioii  from  that  extreme  regularity  aai 
fiDish  helongiDg  to  the  two-wheeled  performance.  What 
actiDg  without  a  wheel  thU  deviaUon  wfts  sdll  more  pUialf ' 
discernible,  which  is  directly  traceable  to  the  inflaence  ati^ 
cised  over  the  motion  of  the  plough  by  the  motion  of  tlw 
draught  animals ;  but  it  still  performed  work  greatly  ntps- 
Hot  to  any  of  the  other  ploughs  similarly  circnmstanced/' 
Sec.  &c. 

In  consequence  of  the  superiority  of  this  implement  ia 
every  trial,  the  judges  awarded  the  several  prizes  to  Mean. 
Hansomes  and  May  for  this  one  plough. 

The  next  is  a  patent  trnssed  beam  double-torn  plough,  ik» 
the  invention  and  manufacture  of  Messrs.  Bansomei  tad 
May,  of  Ipswich.     (PL  VI.,  Fig.  2.) 

This  is  constructed  on  the  same  prindple  as  the  Ibr^' 
going ;  hut  it  has  a  pair  of  mould-boards — a  right  and  left- 
hand  one — which  expand  in  the  aame  relative  degree  witl>    ] 
each  other-     The  share  has  also  a  right  and  left  wing.    lt>    | 
use  is  principally  to  follow  the  single  plough  and  open  ind<    ' 
the  trenches  for  the  reception  of  the  cane-plants — in  doing 
which  It  makes  a  neat  trench,  throwing  up  the  earth  ligtitlj 
on  both  sides  at  once ;  to  plough  deep  trenches,  to  serve  u 
water  furrowa  at  regular  distances  apart  in  a  field  :  also^bf 
taking  off  the  mould^boards,  it  may  be  used  as  a  biW- 
share  plough  for  cleaning  land,  or  as  a  subsoil  plough- 
Messrs.  Ransomes  have  also  adapted  to  it  a  large  re- 
volving coulter  with  a  steel  edge  made  sharp,  with  the  vie* 
of  cutting  through  the  cane-trash  lying  on  the  field,  so  th»t 
it  may  be  buried  at  one  operation  ;  the  coulter  being  ms^fi 
to  take  off  when  not  required.     I  have,  however,  very  grcs* 
doubts  as  to  the  revolving  coulter  answering  the  expectation* 
formed  of  it. 

The  following  extracts  from  the  Journal  of  the  Vof^ 
Agricultural  Society  of  England  (vol.  iv.  p.  467),  are  w^'^ 
deserving  llie  planter's  perusal  and  consideration  : — 

**Thcy  (the  judges)  would  particularize,  as  worthy  of  hiS" 
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eomm^Tiilalion,  tliose  (plinjghs)  proJiicpd  from  llie  manufai!* 
tory  of  Meaara.  RaDEomcs,  composed  enlirely  of  iron  and 
steel-  The  beams  of  these  ploug;lis  are  coDatructed  on  tlie 
trtiaa principle;  whicb,  though  novel  in  its  applicfLtion  to  tlie 
plough,  ba9  long  been  appreciated  by  mccli&tiiefl,  aa  possesa- 
ing  the  greatest  stiffness,  combined  with  lightness.  It  is 
ibifi  eonaideration  which  ba4  induced  thnse  makers  to  aban- 
don the  iiaa  of  wood,  hitherto  used  by  them  for  this  part  of 
the  plough,  ip  favour  of  a  bf?Bni  of  solid  metHl.  The  strudure 
of  tbeir  improved  irun  beam  is  such  as  to  destroy  lateral  vibrjt- 
tion,  particularly  fit  its  root  or  juncture  -with  the  body  of  the 
plough ;  it  admits  nlso  of  a  neat  end  powerful  fising,  as  well 
08  ready  adjiistmcJit  oFtbe  coulter,      •  •  •  « 

"'It  is  alfio  important  that  the  handles  or  atilte  should  be 
stiff  enough  to  irjindfcr  tho  vWoci  of  the  holder  to  the  body 
of  the  plough  with  the  least  expenditure  of  hia  strength; 
for  the  ea^^ier  its  gnidancej  the  grenter  will  he  the  ceriaiuty 
of  the  lahourer^H  attention  to  his  hu&iness.  This  property 
baa  also  received  the  care  of  Mesara*  Raiisomea,  and,  toge- 
ther witli  the  simple  means  applied  for  adjusting  aod  re- 
placing the  mould^boards,  shares,  und  wearing  part&  of  the 
various  ploughs  L-xhibited  hy  them,  leslifiea  to  the  ihoiigbt 
and  ability  ber^ttiwed  on  the  most  minute  details  of  an  imple- 
ment, which  still  maintains  its  claim  to  be  the  most  ludlspen- 
sfible,  OS  it  was  probably  the  earliest  invented,  auxiliary  to 
Imman  labour  in  liiliiig  the  soilp" 

The  ^*  Ruckhcaib  subsoil  plough  "  Invented  by  Sir  Edtrard 
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Stracev,  Burt,,  and  manuFafflured  by  Messrs.  HansoTUiift, 
is  an  im|*l<fin€nt  liiglily  useful  lo  tlie  planter  for  sulMoil 
jiloiigliing. 

It  perfcrma  tlib  operotion  to  tUe  depth  of  froia  lifteeD  Id 
eighlfen  inclit^-S  betow  llic  surface;  but  wbeo  preceded  by 
the  coaimon  plough,  vrhlch  is  tlie  plan  TecomineaUcJ*  tlu' 
tlcptti  reached  bctow  Ihc  surface  is  increaat^d  ti>  the  exLeilt 
effected  by  the  first  plough. 

Ad  subsoil  pl[>ug;hLng  is  so  mucli  required  on  sugar  e£t4it», 
it  behoves  the  planter  to  provide  himself  with  &  roallj 
effective  Implement  of  this  claas  ;  and  I  know  nunc  more 
likely  to  suit  him  for  lightness,  strength,  und  ntilky,  lltan 
the  "  Racklieath  plough/' 

The  next  inipleiuciit  is  what  is  termed  *'  tlie  double'fumiH 
plough/'  and  in  liglkt  soils,  or  where  great  power  is  avallubic, 
(as  in  the  case  of  plough i rig  by  steam,  by  Repliants,  icc.jt 
its  u^e  is  very  desirable  iudeed-  as  it  ploughs  tno  furrows  at 
once,  and  can  consequently  get  through  double  the  "'ork  of 
a  single-furrow  jdougb,  and  tUnt  too  by  the  addition  of  only 
lijtif  lis  uiueli  puwer  as  is  ret^uired  to  wurk  the  siirglejdonj^Ti, 


TTic  Double-fun- 1  "■  iri.Ji. 

In  Znglflnd,  wherever  it  hEis  been  used  (on  light  soiU)  ft 
has  been  found  to  answer  admirably ;  performing  as  taach 
vork  wilIi  three  liorses,  one  man,  and  a  boy^  OB  two  ploogts 
vitk  four  horses  and  two  men  can  necompltsb,  A  farmer 
residing  near  Ipswich,  iiaa  three  double-furrow  ploughs  M 
work,  of  which  he  gWe&  tbefollowiug  interesting  account:— 

'•With  tlirce  horses  abreaat  and  one  niau  only,  be  cao 
plough  double  the  quantity  of  land  per  day  ibal  lie  oaa 
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villi  a  &ingle-pair  lior^e -plough  :  la  otLer  nords,  he  ploughs 
With  Ilia  floable- furrow  plough  two  acres  mstead  of  oae ; 
thus  sariDg  the  labour  of  a  mun  and  a  horse.  The  work  ie 
rather  Larder  for  the  horses,  but  oot  worth  mentioning.  He 
ploughed  tiiirty  acres  in  fillean  successive  working  days, 
find  the  horses  did  the  work  without  being  in  the  least  hurl 
hj  it-  The  ploughmen  did  not  at  first  hke  these  ploughs, 
tut  ihey  soon  became  reconciled  to  them.  The  land  in 
which  thL^y  were  used  is  hght,  but  inelining  to  what  is 
tprmed  a  mixed  goil  or  aandy  loam.  The  furrows  are  nine 
inches  wide  by  tix  deep." 

The.  hot-plougli  is  tile  nest  implement  parli:^ularly  de- 
serving of  attentiou  ;  indeed  it  U  onu  of  the  most  ut^eful  the 
planter  can  emjilgy. 


Bot-p]c»lgh. 

Tills  plouirh  iri  used  ?tn-  the  purpose  of  hoeing  up  weeds 
and  loosening  i\ic  earth  iietneeii  growing  plants.  It  1h 
provided  with  two  wheels,  unc  in  front  of,  and  one  behind 
tlic  hoes,  Ir  means  of  which  the  depth  of  the  hoeing  is 
r^ulaled-  It  niay  be  used  with  three  triangular  hoes,  each 
cutting  thirteen  and  a  half  inches  wide,  extending  over  three 
feet  Eix  inches  of  ground,  or  contracted  to  a  smaller  width ; 
or  the  two  hiiid  hoes  may  be  replaced  by  two  enrved  knives 
(as  ahowQ  in  the  above  en^^raving)  for  cutting  the  weeds  up 
on  the  sides  of  the  ridges.  It  is  an  im|nlem(?nt  of  very 
simple  construction,  and  in  great  use  in  England  ;  it  is  also 
one  which  will  be  found  of  \eTy  great  advantage  on  augar 
estates,  in  cleaning  between  the  enne-rows,  and  in  loosening 
the  EuJl  about  the  plants. 
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"The  expanding  Iioree-lioe"  is  an  implement  d^s^nMi 
and  uianaf&cturQd  exprefisly  for  tlie  oolonteB,  and  Is  already 
beginning  to  establish  for  iuelf  a  very  sure  r«|)uUtioa 
ainciEigst  sugar-] ik  liters. 


Expanding  HnnrF.hD& 

Bj  means  of  a  very  simple  conti-ivaiice,  it  can  be  extendi 
and  contracted  at  pkasure;  so  fhnt  lite  pknter  can  have 
thcuL  mude  lo  expand  even  tu  fiVi^  and  a  half  or  six  feet,  if 
ho  ret^uires  it :  as  he  will,  m  all  c^e«  where  hf^  plants  )ii« 
CABcs  fit  BIX  feet  apart;  whilst,  at  aame  time,  hy  having 
spnre  tines  or  shares  of  pcciilJar  form,  he  can  vnry  the 
nature  of  the  worlc  to  be  performed  by  It,  For  infitance,  tlie 
lin|k1ement  as  now  »howni  ia  suited  for  rooting  i^p  needs  and 
locseniiig  the  soil  bctiTceii  the  rows  of  cane?;  but  by  Uking 
off  tlif!  tines  and  hoes  represented  iji  the  engraving,  and 
icpladnt^  them  with  li^ht  moulding;  ahares,  the  iDfelniiactit 
IS  at  uDce  converted  into  a  moulding  machine,  whereby  the 
yoang  canes  may  receive  two  or  three  successive  mouldings 
OS  lightly  and  noatly  as  by  hand  labour. 

I  consider  this  machine  to  he  so  valuable  to  the  planter, 
that  no  BtJgar  9«tate  should  be  unprovided  witli  them  ;  h 
enables  him  lo  fierform  at  a  very  in eonsid arable  eogi  an 
amount  of  ivurlc  wluLdi,  when  executed  by  hand  lahoDf,  is 
veil  known  to  be  very  liresome  and  expeusive. 

The  next  juiplemenl  which  la  of  peculiar  value  to  the 
fiu gar-planter,  is  Itansomes'  ''  Patent  lodJau  Cultivator." 
(I'late  VIl.)  I  am  pleased  to  know  that  th»  excellent 
instrument  has  obtained  loritsclTa  very  cou Hide rablo  ctte^ 
brity  in  the  AVest  Indies. 


K4»oiiba'   patk^et  iTioiAA  cCTTivAnkl;. 
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„  .  trU,  ftoJ  will  W  tmmi  CBpfthfe  «f  ■  mic^ 

irfi^pmnJoHi.   It  rcsflily  femmtnMt^  rtry  hmM  wmitk,  t^m% 
buid  i*««tl«  with  «B0  mmd  tmvmf,    Sj  fanBg  >& 

3'     ~  -~    r.  mhaoal  maj  Iaai]  idat  be  brovfbt 
__    .:i^e  cUtiL    The   iatk  a/e  udr  of 

rfs^li,  b.._  .  _.,,  _._'J  RQlinlT  of  metal.  Tie  poian 
^?  moored,  boo*  cu  be  Mbetinted  ibflt  ecrer  tbe 
a^\ini ;  ua  ruL,  by  tbe  Mttoa  4if  Um  W«r,  Uw  deplb  <«n  be 
~fi<:i^T  P.I  tL«  grrulArt  lueet^,  it  fbvi  beeoncs  a  hoe, 
ultiag  up  &U  woedfl  In  a  tnck  of  more  ih&u 

^^J  in  Tarjid»  *t&g«t  uf  csne  ealtiraiiofi,  appear  50  freat 
,CcatidJ  (^r  tlic  Kct^iJ  A^p^^-iiltnra]  Societv  of  JuhmJca, 
haTc  odaptod  a  roprcecfttaUoo  uf  it  on  tlieJr  priiea 
Dilil;  »t)ii  butc  presented  Mesen-  IlACLAoiiiefi  aad  Haj| 
>  ai^iab,  111  at^«t]a>oEuai  of  tbdr approval  of 
<^^-j«>  ■j.s.'^t  Ly  ttio«c»  emmeuc  inatiufaftufers  to  iii]pr\>re  j 
t  ^aHoDs    iii]|1cmfii]U  U6-.'d  in  agricallurL-.     Tlie  |>alcntl 
^flji  oiilUvator  was  coiutroflfd  expretsly  for  xho  use  of 
?*''plftnierB ;  aud  I  am  bappy  111  being  able  U>  record  my 
■ir^iun  u  eijljrpjy  cumciitiig  wiili  iLat  (kf  the  Council  of 
S^cultitrc  la  Jamaica,  m  ft^ard  to  iu  merits^  M 

^»tf  List  machine  maJe  byllicsc  iniumfnclurers,  wliich  I 
^^wm^ion  lo  memi*»o,  U  •'  The  Palent  Cnnc-lop  Culler/' 
•ttit  cnpiie  bu  been  mode  purposely  to  suit  the  grants  of 
"Jffar  eslatc.  as  caoe-to]»3  are  bo  gcoenilly  used  for  feeding 
e  in  ihij  Wcet  Indies  :  but  I  may  *mce  more  ol>Hervc 
tbepaciiceof  iMing  caue^lopa  for  fodder  ia  wrung  in 
y  fi^iisi',  urfl  fehould  never  lie  ftlJowed  on  any  ustiiw.  I 
t«  the  remark,  bttcaiific  I  ioiow  lliat  thc^  lime  ia  iioi  iJi», 
■    ulicn  every  planier  will   beoome  cojivinccd   ijf   tJio 

t2  d 


c^oiTM^tnesft   nf  my  ftssertion:  bat  at  prcsentf  atkI   for  Bome 

lime  to  coiue,  I  feur  the  Injunoija  practice?  will  he  (lersistail 
In  ;  therefore  It  h  tUat  I  mukc  mention  of  &  machine  it hich 
sliouli  ucver  be  u^cd  on  an  estate  for  tlie  parpodc  U  now  i«. 


Ouw-top  CnttfT. 

Were  the  i»lantcra  to  use  il,  or  others  aimikr  to  it,  for  cuttjag 
clmff  for  Ihfir  cattle,  instead  of  cflce-lopa,  then  it  wouM  he 
appropriated  to  its  own  peculiar  and  proper  purpose,  liow* 
ever,  as  eaiiG-iop^  will  yet  no  deubt  be  used  by  many,  4kiid 
ii?<  fliU  icacliine  i^  oertaiiily  mucli  superior  to  all  otbors  of 
iLe  sainc  class,  I  eaLnoi  du  less  tbon  give  a  brief  defacriptioa 
of  il<      Tliis  cane-top  cutter  U  made  ealireJj   of  metal; 


ILTTH*S   BTBAM-DBEnOIVG    HACHINE    DEBCRinBD^      277 

'thus  nvoidiTjg  the  iu convenience  and  dima^e  vhich  result  to 
^•ciiines  constructed  partially  of  wood  it  U  tnriiished 
'yrhk  two  knives,  cuts  ienii^tha  of  half  nn  iucb*  &nd  requireB 
only  the  most  ordinary  care  in  keeping  the  wcftriue;  puna 
oileJ  and  occaBioDally  cleniied.  It  can  he  worked  either  by 
-one  or  two  persons ',  requires  no  skill ;  and,  if  kept  free  from 
QTones  and  other  cxtran«?Dus  sub^tnnces,  t«  not  lUlilc  to 
injury,  but  hafl  heen  found  to  he  n  very  durable  machine. 

The  beariutrs  slionld  lie  kept  elean,  and  oiled  with  sweel 
Oil.  The  knives  are  liest  shiirpenetl  with  whjit  is  commonly 
called  a  eaw-file.  Two  siies  are  made,  of  which  one  of  the 
smaller  has  lieen  sent  to  Jamaica  a»  a  specimen :  this  is 
marked  £,  and  the  larger  otlc'  D.  A  machine  of  this  kind 
saves  a  great  deal  of  labour  which  is  often  waslefnlly  ex- 
pended in  cutting  tops  by  hand  labour. 

The  next  machine  to  be  described  is  n  eteam^dred^ln^ 
machinej  eipresaly  adapted  for  the  purpose  of  eKcavatlng, 
deejiening,  and  cleansing'  canals,  and  draining  trenchea,  in 
the  colonies  of  Demerara,  Berbice,  &c.  &c.  It  is  manu- 
factured by  Messrs-  J,  and  A,  BIyth,  tjf  Limehouse,  who 
make  them  of  any  si^c  or  power  that  mny  be  demanded  by 
peculiar  circumstances.  The  machinery  is  contained  in  a 
lioat,  which  floats  in  the  canal  or  drain  to  be  cleansed,  and 
polls  itself  alon^,  either  backward  or  forward,  by  means 
cf  ebains  rtiD  out  from  the  bow  and  stem,  nnd  secured  by 
anchors,* 

When  at  work,  the  buckets  descend  the  reqnired  depth 
into  the  mud,  and  on  risiiiy;  diachai^e  their  contents  into 
sn  iaclined  gutter,  which  conveys  it  to  the  bank  where 
it  is  deposited.  In  forming  a  new  canal,  the  roots  and 
stumps  of  trees  existing  in  the  track  lined  out  must  he 
dug  tip  and  cleared  away  i  a  epacG  sufficiently  large  to 
admit  the  machine  is  dug,  and  water  allowed  to  flow  m 
tt>  float  it;  the  boEit  is  then  introduced,  and  the  machinery 
set  going,  when  it  will  cut  it>j  wsy  along,  forming  the  canal 
(of  the  desired  depth  and  width)  tis  it  proceeds-     The  chains 

*  Tlik  Dmcltine  will  bi*  peffccily  undfinlfxxl  from  the  a^tortt  dcfcrlpllan- 
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mnvfid   forwflrd  each  time  the  engiDR  hifi  Orftwn   itwir 
to   tlie    pWe    of  ntifilinrnge;   so  that    in    the  course   of 
day,  this  mnchinc   will  work   up  to  many  lengthe  of  the 

chairii  pedonning  a  Jjirg;c  amount  of  work  nC  very  littlo 

CljJCDfC- 

In  encavatintr  «icw  cftnah,  anrl  kcejiine:  olJ  onos  dcnn 
when  OD  a.  hii^e  sriilt-,  llie  u^o  of  eudi  b,  miLf*htn[?  most 
he  attended  wjih  a  very  oonHidemblo  savjdg,  both  in  eac- 
pcnw  and  timj?;  and  it  appears  to  jiw  that  thore  csn  be 
no  difRciiUy  in  so  [^oiislructhig  the  boat  ami  lu.icliincry  a« 
to  render  it  avnilable  for  very  many  purpose  licsidaa  thcne 
fit:itt'd. 

At  page  2^6t  1  bsYc  ntade  mention  of  n  small  £re-oiigino 
or  irrigator,  invented  by  ?ilr.  Diiddi.']ey,  and  1  hare  now  the 
<>ppiirtunity  of  giring  a  rcprcacntution  of  the  machtnc. 


^---^-^ 


T-A^t 


Fire-fnglnG  and  Irrifintar. 

This  is  an  oxceedin;;!^  fiimple  well-contrived  machine, 
cither  for  extinguielung  firea,  or  for  imgatiij|*  lands;  in  both 
of  whkh  eapacftioa  it  is  likely  to  he  of  very  great  nillTty  to 
the  sn gar- planter. 

I  H^ould  dniv  ntfention  lo  it  more  pnrliculnrly  sa  an 
irrigator,  liewiuse  it  is  ndrnirahly  suited  to  ilie  neeesailie* 
of  an  estate  that  hns  to  be  much  irrigated  ;  acd  when  worked 
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»  »i  rontiection  with  the  ^ind-mill,  or  steiiin  pumps  O'eCore 
■•^commen Jed),  will  distribute  the  water  o/er  the  iicMsmiich 
ore  equally,  expedition  sly,  and  cconomieally,  than  can  ho 
one  by  ony  other*  method*     Where  the  plar  of  pernmncnt 
<^  T^P^)  water-wnya  is  curried  otit,  a.  few  of  iheac  irrigatore^ 
"fti^iking  op  positions  at  the  different  nauds  (Ip^g  along  llie 
'^i^-ater  ways),  would   mofit    expeditiously   water  the  lands 
^^«?iiLm  their  range;    uioving  en    from  naud  to   uaud    urtil 
"^the  whole   field  was  fiiiislied.     It  is  made  yery    light,  eo 
"^that  throp  men   niii    along  wilh    ft  over   fielda  to   the  dif- 
^FereDt  rereptaelea  for  water,  drop  the  suction  pijK!  jnt>  the 
^water,  and  pump  away,  sending  the  water  over  the  land  in 
fine  jet  or  shower- 
It  must  he  apparent  that  if  pumps  are  working  at  the 
^wel!a»  ponds,  or   rivers,  and   delivering,  say  five  hundred 
^Uons  ofwQter  a  minnte^  it  would  take  a  great  number 
«f  people  to    scatter  that  amount  of  water  over  the  Hold 
!□  a  manner  really  desirahle;  wbereas,  with  two   at  three 
of  theae  maehinee,  with  only  a  very  few  men  (three  to  each). 
c   work    may   ha   accomplished   in   the   most  perfect  and 
conotnical  manner. 

The  cost  of  one  of  these  irrigators,  to  be  worked  (easily) 

y  three  men,  la  only  2i>/.;  and   the  .idmirable  principle 

n  which  tt  ia  constructed  ensures  its  snlisfnctory  workiiii^ 

and   cittreme  durability.     It  is    dcaCnbed    as  being  appli- 

eable  to    the    roughest  work  of    an   estcle,  witbont  any 

fear  of  injury;  whilst  no  part  of  it  requiret^  more  care  and 

attention   than  tbat  uBually  bestowed  on  &  common  cart 

beel- 

At  pag^  72   and  75,  1  have  alluded  to   tlie  oso  of  a 
levellin^-maohine"  for  Welling  the  hanka  of  eanes,  and 
Terin^    up   the  cane-trash   and    long-tojis.     I    mast    now 
rocetM.)    lo  givF-  a  rough   d(.-Hcri{klloQ  of   its   construction 
xid  peculiar  action.    The  machine  eonaists  of  an  iron  cy* 
ndcr,  somcwhul  similar  lo  a  garden  roller,  to  the  frame- 
work of  which  arc  atHxcd  two  arms,  preceding  the  roller; 
these  gather  tlic  canc-traEh,  and  place  it  in  a  position  lo 
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be  pn?«seU  Hovfh  by  the  roller;  ^vLilfit  immcdiatdv  b^famd 
tlie  roller  are  two  cuUcts  or  ploughs,  wliicli  slice  off  frum 
citUpr  bank  portions  of  earth,  anti  by  meang  of  the  ciouhi- 
hoards  arrange  them  cleverly  over  the  t^OiJ-trasb. 

Thus  in  planting  in  lines  6  feet  apart,  the  ranes  wuultl 
Tccelve  in  bankiii°:  successive  portions  of  eartit,  until  the 
banks  bad  become  about  3  fwt  broad  at  the  bat^e,  1}  ft-  al 
the  top,  flnd  2^  ft.  high;  the  space  then  left  between  the 
base  of  !he  hanka  would  therefore  be  only  3  feot,  whii?h 
accordingly  is  the  breadth  of  the  roller-  Now,  when  a  fipid 
of  cane  is  cut,  and  the  leaves  and  Uash  of  all  kinds  are  laid 
in  the  trenches  (as  recommended  ^t  pa^  72)«  this  ntachioe 
being  introduced  between  the  banks  and  its  cutters  or 
ploughs  properly  adjusted  (by  means  of  aa  expanding 
contrivanee),  the  roller  pasaea  over  the  mass  of  cane- 
traeh  which  it  compresses,  and  the  cutters  or  ploughs 
Gilt  off  from  each  bank  tbe  desired  (juaDtity  of  eartb, 
which  is  made  to  fall  over  the  trash  so  as  to  eor^  it 
np.  In  each  sacceerling  trip  the  cutters  are  expanded,  in 
order  lo  (ake  off  a  further  quantity  from  each  bank,  until 
tfiey  are  bo  much  reduced  that  but  little  h  left  to  cut  dawn 
by  hoe,  as  is  spoken  of  at  page  76.  Thus  the  machine  pro- 
ceeds np  one  trench  and  down  the  nejit,alteruate]y,tjntil  the 
field  is  finished;  altering  the  cjipaudiiig  appnratus  each  lime 
to  suit  the  case.  It  is  necessary  for  me  to  any,  ttiat  1  have 
never  seen  such  a  machine  at  work:  but  it  is  one  of  my  ovrn 
conlrivancej  which  1  intended  expressly  for  the  work  epeei- 
iied;  and  I  have  a  very  firm  belief  that  h  will  be  found  to 
answer  the  endg  proposed  very  well  indeed ;  and  if  so,  there 
cun  be  no  doubt  na  to  the  saving;  of  time  and  eitpense  it 
would  efiect  in  the  work  of  an  estate. 


In  concluding  this  chapter,  I  find  it  necessaiy  fo  advert 
io  some  remarks  thiit  I  made  at  page  11&  ;  and  to  add  a  lew 
observations  on  the  subject  of  bring^ing  out  canes  from,  nnd 
distributing  cane-trash,  manures,  &c.,  Ihroughoiit  tiic  fields, 
by  tDoans  of  the  endless  bond,  worked  hy  tlio  locomotive 
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■t<5avm- engine   anJ    its    assistant,       InsteaJ    of  booking    an 

t>  **  ti  dies  of  cflucs,  &Cp  kc,  to  the  band  as  there  supjiose<l,  it 

'''*"omjld  be  belter,  and  iuor<>  prarlicnfjie,  to  ufje  the  hand  for 

<ix-ai.^ing  the  light  carls  mentioned  nl  page  7K    These  coald 

"^      drawn,  by  means  of  tlic  engine  and  band,  along  ihc 

'■*"^*ichc*  until  they  were  filW  with  eane^;  thein  byroTereing 

tl><i  engine,  they  would  be  drawn  out  to  tho  road  and  emptied; 

^'^tTiriiing  again  iirnncdiaicly  for  anoihor  load,  and  so  on 

**UCiI  the  cnne-wflgons  in  the  road  were  loaded;  wboii  ihe 

^O«**:>T0r>iiTe  would  fiike  tbeni  to  llip  null-yard. 

Xn  distributing  cane-trash,  r^and,  mannres^  ic.  (brougliout 
^H^  fields  the  same  loeans  woald  be  employed;  only  tJioy 
^^c>»iM  tben  take  out  londs,  and  return  empty. 

X  havp  now  ^one  over  the  whole  detail  connected  with  the 
*^^llivalioii  of  the  sugar-cane  plant;  but  previous  to  entering 
^^^   the  ninnufaf'turing  branch  of  my  sabjcet^  it  m  neceaaary 
^   olier  a  tow  remarks  on  the  expediency  and  cost  of  liaving; 
^^ilwayB  or  tramvrays  on  a  sugar  estate. 

Impressed  with  a  full  eonviotion  of  the  importance  of  the 
subjeet,  I  have  made  it  a  point  to  consult  varicius  engineers 
of  Hckuowledged  ability,  aa  to  the  lowest  possible  rate  at 
»!iicb  an  effieient  syj*tem  of  railways  nii^ht  he  carried  out ; 
iind  the  follciwing  results  i  have  deduced  from  the  informa'* 
tion  and  plans  politely  faroished  to  me  by  Messrs,  J.  and 
A,  Blyth,  the  wcllktiown  engineers  and  raannTacturers  at 
limchouse. 

One  great  principle  which  it  is  necessary  to  recognise  is, 
that  no  greater  weight  ibniu  about  one  ton  need  be  con- 
tuned  on  each  wagon  used  on  the  railway;  but  that  there 
may  be  three,  four,  or  cFen  ux  wag;oiis  attached  to  each 
otiier  and  working  together;  by  wbiHi  means  the  three, four, 
or  &iK  tons  weight  of  e^nes  or  other  matter  would  be  di»tj-i- 
bulcd  over  a  eonsiderable  eatent  of  rail,  and  conseijaently 
vrojdd  admit  of  a  very  light,  portable  rail  being  used.  It 
is  en  these  premises  tliat  the  following  calculations  arc 
bosMl. 
Hie  longitudinal  bars  or  rails  arc  each  12  feet  long,  und 
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w«^jg}t  36  lbs.  ^hich  gives  for  one  mile  of  the  rail  Une,  a 
wf^ight  pf  14  tons.  Tbcse  Tails  rest  on  flat  plates  of 
wrought  iron,  six  inches  broad,  and  one-eightli  of  an  iucli 
ihick,  nhich  would  wcigb  about  eight  pounds  eacli ;  and  &s 
\\ic  length  of  each  rail  ia  12  feet,  three  of  these  plates  an 
allowed  to  each  mil  aa  henrings,  viz.»  one  at  each  extremity^ 
nnd  one  in  tho  centre,  mnking  siKfi>et  bi^anngs.  Thewejg^bt 
of  the  boaring-platos  wouM  therefore  be  nearly  fi^e  tons,  per 
naUe ;  which,  together  with  the  14  tone  of  the  rails,  ^\ve»  % 
total  weiglit  of  J9  tona  for  one  mile  of  such  railway ;  thifl, 
at  V2I.  per  ion,  brings  the  cost  to  '22H!,  id  England.  Th« 
TiLiIs  nre  afHxed  to  the  Hat  platefi  by  means  of  screw  rivetH, 
and  are,  when  laid  down,  three  feet  gauge. 

Novr«  to  oarry  out  this  syatem  eeonomically  and  practically, 
I  will  take  Gbs  an  instanco,  an  estate  of  640  acres,  planted 
out  in  eaiics ;  and  for  the  eakc  of  ready  iIluBtration,  sup* 
poae  the  land  to  bo  a  EUjuare^  wUh  the  manufactory  lq  th« 
centre,  W'c  then  have  a  aqtiaro  milo;  which  I  would  divide 
into  ten  parte,  by  meauE  of  nine  rail-Eracks  ruuning  paralli;! 
to  each  other^ata  divtaneeofabout  528  feet,  or  about  3^  acres 
apart;  nil  these  lines  being  connef*!ed  by  menns  of  a  crow 
line,  running  aoroi^H  the  centre  of  the  &4t]itT*,  »nd  poking  im- 
mediately before  the  mill-yanh  But  leu  railways  would 
be  very  eKpensire  if  laid  down  completei  therefore  ihe  most 
econoTuicul  plan  would  be  to  have  flat  platca  (or  bearirj^, 
auffieienC  for  five  miles  of  line  and  two  miles  of  rail ;  OAting 
in  ttU  ti3fl/.  The  five  miloa  of  hearing-pUtcs  would  alway* 
be  laid  down  wlierever  required,  being  taken  up  and  ru- 
mored from  track  to  track  aa  might  be  necessary  j  the  two 
miles  of  rails  also  would  be  moved  about  as  may  be  desirable. 
TIlus,  wlimi  bringing  home  c&in^s  from  the  most  distant  part 
of  the  estate,  one  mile  of  rail  would  much  more  than  flutfico; 
leaving  upwards  of  one  mile  more  to  he  Inid  down  wberpver 
it  mighthei-eqiiired  to  carry  on  other  workn  In  removing;  the 
platcj^  iLod  raiU,  one  wagon,  drawn  by  a  mnle  or  two  bol* 
locks,  and  four  men,  would  bcqiiite  Hufiicient  to  lohe  npand 
luy  down  in  another  place,  ball'  a  mile  of  line  in  a  day.     The 
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ivouM  tlway*  Ti\n  on  the  rail,  wlietlicr  in  Inkmg  up 

Is^ng  down,  nn^^  vouLd  ciLiry  each  trip  Trom  our  to 

of  rail*  ftftd  pUtc«  s  two  men  wouH  eiihor  «cTcir  ap 

the  liTrtu,  i^lillfli  the  othor  two  by  Ofxwn  anU  pro- 

tt,  or  titki)  \i\y  mid  p1u<?&  tjn  tlie  vragoii,  the  plates 

and  tfeilh^rset  work**  ffl^fcr  than  the  oilier,  then 

hHp  eftcli  other. 

ftAtrd  the  ciMt  tit  he  63fi/p  Ci*r  five  mrles  i>f  plate 

Aod  two  miles  of  r&U  line ;  but  to  this  ^\m  must  bf7 

il,   I    will   aupposc,   iyM.   frr  CTirvcd   pieces,  i^Ktni   rnJK 

JTCt^,  uut»,  HavF3,  &c.,  &c>  and    lU}/.  tor  t'l-ci^ht, 

of  lill  kinds,  whieh  givce  a  aiim  oFSOO/. 

rptirTrr  the  pinn  entirely  coiuplcfi*.  we  next  require 

locoiiiotivr  ftliLwxi- engines   runiimg  on  the     railway; 

txf  which.  In  tn^p  thHi;,  would  draw  out  cares  to  ihe 

I, and diF^inhaEi-  thcgrt-cn  oane-trnsh  Uiroiighoiil  l.lip  fl(■ld^ 

mtioncd  at  y^g^    -^0,  beside*  drawing  the  wagcna 

itkIs  nnd  furwurls bc^twcen  the  mill-yard  and  the  field; 

ihc  other  two  would  be  employed  in  ploughing,  levelling 

or  whiitcvtr  work  might  bo  required.     The  rost  of" 

ihren  locomotives,  of  iix  horse-power*  each,  would  be 

it  IjOOOA  if  honesily  made;  whi/'h  beinj,'  added  to  the 

jrt^Miiinod  sum  of  Si)OL  brine^  It  to  a  total  amount  of 

he  ijoeMion,  then^  is,  ^'hat  huvc  we  got  for  thla  oullay  7 
[appcurs   that  we  obtain   the  intJins  of  ilic  raoet  rii]M 
eStcient  transport,  both  for  our  oinfA  and  for  the  green- 
I,  sand,  manure,  oi"  indceil  whatever  else  we  may  wish  ; 
'eti  na  bein^  posEessod  of  three  powerful  machines,  in 
fte  loectnotivee,  whith  will  transport  themselre*  whoreTer 
i*0  require^  and  perforin  all  the  varied  labour**  stared  at  page 
except  the  foiirtL-enlh   Item.     It  also  ap|ienrs  that  we 
Hd  entirely  of  th'J  Tiinnerous  herd  of  cultle  ueually  kejit 
[aognr  cfctale*).     On  reference  to  pJiges  G7i  and  (jS,  we  see 
tbc  food  of  cattle  cosIa  in  Jamaien^  If  kept  even  on 

hrtito  porcf  ncmliult;,  but  tnpobJe  of  rieiiij  wrar!,e-l  up  ro  «iglit  or 
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tlie  most  approved  and  econoniical  syatem ;  and  we  find  that 
a  sum  of  300/,  a  year  la  neceasary  to  aupport  the  nnmber 
sufficient  to  work  an  estate  of  150  acres  in  canee;  whereas, 
with  three  such  locomotiveSf  and  the  rulway  calculated  fbr^ 
we  can  keep  in  excellent  cultivation  640  acres  of  land,  and 
transport  all  the  canes  produced  to  the  mill,  without  any 
difficulty  whatever*  The  first  cost  is  not  a  very  large  sum, 
and  as  to  the  economy  in  every  way  efifected,  I  fully  helievc 
that,  hy  the  second  year,  the  saving  would  be  so  great  as  to 
repay  the  whole  of  the  original  co»t.  It  must  also  be  ob- 
served that  by  paying  proper  attention  to  the  treatment  of 
the  iron  railway,  all  rust  may  be  prevented;  and  it  will 
conseq^uently  last  for  a  number  of  years. 
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CHAPTER    VIL 

CO?f0TR(;CT]O>     AI4D    ABIUNGBMBNT     OF     X     3UGAEI 

[D      ttVK     X  4 14  IF  FACTORY,     OOMPRISINO      AH      ACCOUNT 
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first  material  point  ia  treating  of  "the  works,"  is  lliaf 

tting   to  tbe  eongtruction   and    ptculiar  arrangement  of 
building.    The  enJeiivuur,  in  nil  cjts<.'N,   stiL>ulil  Ire   to 
m?   &   duflicjeiitly  roomy,  }'et  cotupdct  form;  to    mukc 
■Jefiartmeiit  bear  the  most  desirable  relative  position 
otiiera;  and  to  bring  all,  as  nearly  as  may  be,  uuder 
'e  oFllie  auperinlendent  at  once* 

Jftmaica,  it  ia  very  rare  to  iJatJ  any  two  estates  with 

niauufactories  eimilarly  arranged ;  and  the  old-time 

ling's,  n^Lich  were  erected  in   the  time  of  slavery,  fire 

to  be  serious  stumMtn^-blookfi,  now  tlint  labour  h 

find  ex|)en«ive,  and  cf>m|ietition   jiressea  so  hardly 

iC  plaijlfir.     It  of  eonrae  occnn,   that  the  mure  compact 

perfect  tbe  general  arraD^emeiits  are,  tlie  more  satia- 

ttj  and  economical  ita  worl^ing  details  "tvIU  prove.     It 

Ei'.nii  to  particularize  any  plan  of  manuractory  as  bcinj^ 
irly  West  Indian;  for  when  I  left  that  part  of  the 
.._,  tlJerc  was  no  fixed    plan,  but  eacb  estate  seemed 
^  bfire  aa  arrangement  of  iu  own. 
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In  Wie  Mnuritiua  and  the  Straits  Scttleinciitfl,  the  coscj] 
toweTer,  U  sume^vhat  ditTcreTiti  tLcre  ih<-y  very  genernlly 
prefer  one  long  narrow   building,  with   the  engine-boiler 
tirat,  then  the  cngme  aud  mill,  next  the  ckriHcrs  and  boiler: 
rangea»  then  tlic  curing  cases,  and  k^t  of  all  tlic  distjiliog 
(tcpELTtm^nCp     As  may  be  eujiposcd,  the  building  retjuinn 
to  be  very  long  indeed ;  bo  that,  although  tlio  planter  eoii 
see  IVoiiL  one  end  to  the  other,  yet  nothing  less  than  tlu 
Hid    of  a.   teleseope    wcirld   enable  liini  to  determine   what] 
may  be  going  on  at  the  further  enlreniily  of  the  biiiblijig. 
It  lias  ul'len  been  a  iimtler  of  ftiirj^riBe  with  me,  llmt  any 
planter  should  fix  on  so  undcsirablT.-  a,  form  for  liis  niaiia- 
factory;   aa  it  entoUa  &  very  great  deal  cif  incouTenlrncc 
and  cxtni  labour,  neeesBarily  ercating  a  correapojidin^  in- 
orcaBG  in  the  eApenditurc  of  the  estate*     V\  itlioiit  dwcUlngg 
however,  on  the  folly  but  too  freqai^ntly  exhibited  in  tbis  re- 
gpcct,  1  will  proeeed  to  reprefieat  two  forms  or  plana  which 
oiFer  innny  advantages. 

Plate  VIIL  ie  the  plan  of  n  nianufiietory,  capablo  of] 
making  five  tous  of  sugar  in  a  d»y  of  twelve  bonr<p,  fair 
boiling-  Thai  part  ^f  tltt:  building  occupied  by  the  cnrii>^ 
aud  diatiUing  dt^fiartmenla,  is  85  H.  long  nud  40  IV.  wide; 
whilst  the  other  ocenpied  by  tlie  mllliiii^'  aud  botliri^^  di-part- 
meiita,  ia  SQ  II.  long  by  3G  fl.  wide-  The  mill-houae  abows 
two  nulla;  or  rather  one  BCt  of  three  rollers,  and  another' 
act  of  only  two  rollers. 

The  expressed  juice  is  allowed  lo  run  into  the  inonto- 
JUB,  which  raises  it  lo  a  gutter,  )daced  above  it  Auflieicniiy 
hip;b  to  admit  of  the  jujee  running  into  either  of  tb(>thre<rda-l] 
riHorHT  from  whence  it  is  drawn  doivri  intn  the  preeipitaton.' 
The  litjuor  is  next  pondiictpd  by  gutler  into  the  ^ta|ioratorft, 
where  it  is  boiled  down  into  a  syrup,  which  h  dischftrgetl  frofii 
the  tacheft  into  under  ground  gutters,  and  conducted  iofo  ih« 
feeaoiid  luoute-jus;  this  raLios  it  into  a  reeeiveT  pkrrti  ahav^^, 
at  aa  elevation  aaffioieitt  to  allow  of  ilti  Irdng  mnvpyedj 
by  gutter  into  the  charcoal  filters  (ne^Lf  the  en^^ine  lioiW^ 
Ilcn;  the  syrup  is  decoloriacdr   and,  paasiug  thrvLigh    Uie' 
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ten>,  f&Lb  into  recciTcrB  immediately  li^ne&tli  theiu>  vf  li^ce 

hi  dravm   down   by    gutter    intu   tliu   (?oii(-catraliti^  a|)- 

tiam^cl  u\  plate  ^' Weuols/'      TliU  kind  of  &p- 

Lov  Wft»  iutroduccd  into   iLl'  Ulaod  cf  Bourbon  iome 

Hgo,  fruiu   vheuet'  it  WAS  adopted  in  the  MauritiiiB. 

filially   C3kiuG  lnt\j  y;ejicral   u^e  jil  Pri>Tmce  Wdlesley. 

h^    there   lernied  ^^WetzaV^   p^n,"   or   concentratiug    ap- 

ktui,    ffom   Monsieur   l\cUal.   who  first  recomiueDdcd 

um:  in  i)oiirbon>     TLc  sftinc  kind  of  pan  19  in  Englejid 

Lown  uudcr  the  uamc  of  IWlcsdca'a  patent  p&ii ;  but  I 

tioE  bwure  whtj  is  Uic  rc^  inventor  of  it< 

From  theconccnlrotiagpuriB  IhcconcontratodByrupiscOD- 

'Od   into  tl)e  euring-UouBc,  and  deposited  in  appropriato 

I9-     Xbe  engine-boilor  in  this  cufie  works  the  engii]«, 

rpplies  steam  to  the  wetza]  near  the  preciphaLor,  works  the 

iiflwhen  required,  ond  cleanses  the  charcoal  filter:^, 

ng  HtejLui  tijrough  tlieni  as  of\vn  an  is  itei^e^sary. 

The  evaporators  are  supposed  to  be  of  sheet  [ruu,  and  flat 

LtuniL'd.  L'oiLtiiinIng  in  eucih  rnnire  I^tiOO  ipjloiis  uf  liquor  ; 

k1  urc   tvorked  bj  funmces  Ln  tlje  usual  nay.     The  hcnU^d 

r.  ftA«r  leaving  the  erapomtor^,  passes  under  the  clariticre, 

then  they  rurpiiru  to  be  heated,  or  at  other  timoB  up  tUo 

Liniuey  dineL     The  clarlfiers  are  provided  t^ith  danipera 

id  fire  pheeft;  the  latter  for  the  purpoec  of  healing  the 

before  tire  ie  "  ealied  "  in  the  furnaces  of  the  eraporut- 

l|^  FBD^es-     The  precipiutori*    have   eneb   a  Hepantle   fire- 

Imo  of  their  own,  and  have  no  connection  with  tliefuruaee- 

o(  the  evapurator!4. 

ivetui!  pan   ue*t   to  the  engitie   is  hcutod    hy  the 
steam    from   the   engine,    wbenercr  the  eu^ne  in 
ig;  aad  both  of  these  pans  are  worked   by    bauds 
peaa  from  the  onginc  over  their  drum  wheels.     If 
two  wct^b  arc  uot  able  to  ooucentrate  the  syrup  fimt 
[li  U>  keep  pace  with  the  evaporators,  nothing  can  he 
«a*y  than   to  have  another  erected  jufit  inside  the 
IK  I  toil  w. 
Tbu  cbiiunoy  U  the  one  goucrul  chimney  of  the  whoh- 
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factory ;  serving  aliWe  for  evapomtora,  defecators,  JUid  engine 
boiler. 

The  akinimlngs  (or  £t:uiuuiiijg3)  gutter,  conTeys  the  slum* 
jxnngs  from  evaporators,  and  the  scum  trnd  <ilrt  from  the 
defet^fltors,  iuto  the  three  Bkimmin 59- receivers  iu  the  stiU- 
IiQitsc;  to  be  used  in  making  nim. 

The  BtjU-houBc  shews  tweoly  fermenting  ciaternB,  guqIc  in 
the  earth:  each  lioiding  one  thousand  gallons;  whilst  oot- 
si\}e  the  building,  the  still  and  t^vo  retorts  are  seen,  together 
with  the  worm  tank,  and  two  dunder  receivers;  which  hist 
have,  directly  below  them,  other  two  dander  receivers. 

In  this  plan  the  whale  of  the  working  detail  is  compact 
and  well  connected :  each  part  leads  to  the  other  in  a  simple 
and  caay  manner;  labour  is  econooiized,  and  buainesa  ex- 
pediti^d, 

H^rc,  03  [  shall  have  occasion  to  allude  to  it  more  ml- 
Dutcly  aa  1  prof^ced,  I  will  now  intruduoe  another  plan; 
involving  a  larger  oatlay  of  capital,  but  of  a  very  superior 
character. 

Plate  IX.  represents  a  building  in  the  form  of  a  cross; 
each  wing  being  appropriated  to  a  separate  deimrtoient : 
as  the  mill,  boiling,  curing,  and  disttbhou^e  de]>artnientfl. 
First,  we  have  three  *iteam  boilers,  to  work  the  engine 
and  Aupply  steam  to  the  whcle  of  the  manufactory;  the 
engine,  of  aiiteen-horse  power,  work^  the  mill  aud  air- 
pump  of  vacuum  pan ;  tlie  mill  is  provided  with  two  esctra 
cyhnders,  as  in  Plate  VIIL  ;  and  the  cspre^sed  juice  runs 
into  the  monte-jus,  which  raiscfi  it  up  to  a  receiver,  whence 
it  runs  into  the  claritiors.  \Mien  clarified,  it  is  drawn 
dowu  into  ibe  precipitators  ;  whieb^  as  well  as  the  elarlficrs, 
are  worked  by  steam.  From  the  precipitators  ilie  eanediquor 
is  conveyed  by  gutter  into  t)ie  eva|Mirators  ;  which  are  stx 
aheet-iron  pans  worked  by  steam,  end  holding  4i0  gallons 
each.  When  the  liquor  ha:»  Tttluiued  tlie  consistency  orsymp, 
it  13  drawu  dovsu  or  skipped  into  the  receiver  (shown  bjr 
the  dotted  lines)  and  raised  by  the  monte-jua  into  the  ehar^ 
coal  filters,  whcDco  it  passes  iuto  the  vacuum  pan,  in  order 
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to  be  coaccntratcd,  TLis  operauou  being  comjilekrl,  llie 
coin?enlratcJ  syruj)  is  run  off  into  the  gronulntorB,"  nnd 
finally  is  |]|[tcecl  in  curing-vo^sds  in  the  cm-iug-hoase. 

In  tlie  dUlUliflg -house  ai-e  frjur  fikimzuings  or  scimimings' 
7^'eivera  :  two  above  and  two  bolow^  ho  that  only  Two  nre 
to  lie  seen  in  tlie  plan ;  lliey  are  iudioated  \ty  the  dotted 
Jines,  marked  8  R. 

It  next  contains  BiJLlcren  fenuetiting  ciatema  sunk  in  the 
^^rlh,  each  holding  loO'O  gnlloua, 

TJjc  rum  ^torc  ia  ^licwn  to  be  sixteen  feot  by  thlrty-six 
feet;  which,  sznu.ll  afl  it  appecre,  is  qnito  large  enougJi  in 
di««e  days,  when  rum  is  sold  as  fjuickty  ns  possible  after 
-^t  18  made, 

TUe  *^///  tntendei:!  to  be  represented  is  one  of  Sheare' 
]^alent;  and  the  dunder  rcceiTcra  have  below  tlieni  two 
*^>ther9  of  equal  dimcnsious,  from  which  tlic  duoder  is 
"Ramped  up  when  somewhat  cooh 

Witli  y\i\fi  brief  explanation  of  the  general  form  and 
^^rrangetnent,  which  1  consider  to  be  best  suited  It)  the  re- 
^nirements  of  a  sugar  eetato,  \  will  next  take  a  \iew  of  the 
several  departnieo1<it  separately.  Tlje  fiv&i  \&  the  mill-' 
hoase ;  and  comprises  the  motive  power  whicb  propcU  the 
mill,  and  the  mill  itself.  The  power  may  be  water,  wind, 
cnltle,   or  slcaur;   the   eiiiployment   of  either,  being  almost 

i wholly  dcpendenc  ou  the  peculiar  eircnmatanees  of  the 
kfie.  Water,  ifj  without  question  the  most  desirable  means 
vherehy  a  sn^iir  mill  can  he  worked  :  it  is  the  eheapest, 
1^  safeMi  most  manageable,  and  most  ejiJuritJg  power,  wc 
iftD  desire^  ajid  iii  beside  the  more  valuable,  as  the  water^ 
ifter  having  propelled  the  raacbincry,  may  be  conducted 
ftrer  the  estate  to  carry  out  a  systern  of  irrigation.  The 
form  of  water-wheels  is,  I  may  say,  of  two  diBerent  eharac- 
(tTfl  oaly,^viz,  the  common  water-wheel,  whether  over- 
»hot,  brea&t,  or  inuler-shiH;  and  the  hofiianlal  wheel  of 
WhitJaw  and  Stirratl. 

■  Tlic  vuto  9tcam  fh>]u  the  eus^nu  may  be  utMl  foi  bntlug  (lie  Eraiiu]4Ccira^ 
IfdMiroaH 
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TUb   DnclerslioL  watGr-wbeel  ]»  (except  in  very  p0cali4r 
cases)  a  yery   iiiidcHiruble   form,  ood  h  Is   yery  rarelj  that 
its  work  is  aaijsfdctor/.     The  breaat-nlieel  U  of  a  medium 
powt^  and  vnluQ  between  the  uudcrsliot  &n<i  the  overshot; 
and  in  many  casca    it  is   very  powerful    and    eerrieeab!^:    ■ 
but  the  Ijcst  form  is  thjLt  of  tbe  or erahot- wheel,  ^Lere  the    ■ 
water  flows  on  ihe  top  of  tlie  wheel,  and  coneet|ueiHly  iin- 
pnrta  Its  whole  weight  in  tlie  moat  ofiective  mainiei".     Of 
late  years    the   horizontal    wheel    of   M'hiLlflw   and    Stirratt 
has  been  much  spoken  i>f,  hs  being  not  only  equal,  but  much 
saperlor,  to  the  overshot ;   but  I  cannoL  readily  briiig  myself 
to  bdieve  that  such  is  the  case,     The  following  brief  descrip- 
tion of  it  may  serve  to  ccnvey  some  idea  of  its  form  and 
modtit  operandi.      Resting  on  the  g;rouud-wDrk  or  founda- 
tion, is  Q  very  strong  Jron   box  or  receiver,  into  the  Centre 
of  wbieb  a  vertical  hoUow  tnbe  is  made  to  fit  (perteclly  ■ 
wat^r  tight),  wliieb   acts  the  part  of  the  shaft;  its  upper    " 
extremity  working  in   an   appropriate  hearing  furnished  by 
ir&me  work.    To  the  receiver  or  boa  there  is  &W  a  tub« 
well  filled^  that  conducts  the  water  (from  whatever  elevation    M 
may  be  nyailable)  to  the  box,  from  which  it  therefore  riees   V 
through  the  vertieal  hollow  tube  or  shaft,  and  p&sGCa  off 
by  niJ?aiia  of  iwo,  three,  or  four  arms,  with  which  ihe  upper 
part  of  the  shs-fi  ia  famished,     The^e  hollow  anna  are  made      ■ 
with  a  particular  curve,  so  eg  to  tranHmit  the  water  with  M  ^M 
due    efTert ;    aad    they    are   al»o    provideil    viith    valves    of  " 
peculiar  construction,  which  are  so  contrived  that  they  act  tbe 
part  of  governorfl,  regulating  the  speed  of  Ihe  engine,     "Eo 
set  it  in  motion  the  slide  of  tbe  supply  tube  ia  raised,  and 
the  water   immcdintely  rushes  into   tbe  box,   aaconds  tbe 
hollow  shaft,  and  passes  out  through  the  curved  arma,  cooa- 
munleaiing   (by    the   pecidlar   character   of  the   curve   and 
arrangement   of  Ihe  valves)  a   rotatory  motion  lo  the  ma- 
chine, which  in  a  few  minutes  beeomes  very  rapid  indeed. 
At  the  lower  part  (or  al   any  pnrl)  of  the  shal),  s.  toothed 
wheel  is  fixed,  which  working  into  another,  belonging  to 
whatever  machinery  may  require  to  be  moved,  commaiU' 
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Ctttei  to  it  its  i^owcn    It  h  to  &1I  intend  and  piirpoaea, 
centrifugal  macliine,  the  principle  of  wLicli  lias  been  mo! 
iii|:<n^iou&ly  6Dd  ably  c&rricd  out:  the  weig:lit  of  tlic  water 
employed  is  made  to  <.*xcrmc  as  ^rcat  nn  oBVct  as  is  poasiblc 
onder  the  circiiiaBtaaeee ;   and   llie  whole  working  detail^— 
eCDms  to  entail  as  little  fricttDo.  as  can  be  expected,  from  >td^| 
peculiar  form  and  ibe  arrangement  of  itj  parts,      I  have 
never  seen  any  of  ihae  wheels,  except  as  d^awjngs^  htit  I^_ 
liave  carefully  perused  a  great  many  reports,  as  to  iheir  coaf^B 
and  the  amount  of  power  secured  hy  ihem,  as  compared 
vith  the  common  ovcrsUob-watcr-wlieel ;  and  1  am  led  to 
doubt,  very  much,  the  tact  of  tbeir  being  capable  of  yielding 
s  p^reatcr  per  centatrt?  of  power  than  a  well  constructed  over- 
thot-wheel.     The  contrary  is,  hoM-ever,  atontly  maintained 
and  my  own  reasoning  iaclinea  me  to  tlii?  belief,  that  ll 
Lorrzorital  wheel  may  certainly  he  preferable  in  every  respect 
to  the   common  breast-wheel :  ahhuugh   I    cannot,   (without 
actual  and  personal  experience  of  the  fact,  consider  it  equal 
in  power  lo  the  common  overs  hot- wheel. 

In  the  West  Indiesi  especially  Jamaica,  water-wheels  ai 
very  common  indeed,  und  some  ot  them  are  very  powerfn 
even  as  they  now  are  innde;  hut  were  the  iron  work  to 
be  made  in  England,  and  sent  out,  no  doubt  a  very  ma* 
terial  reduction  of  weight  and  friction,  ns  well  as  increase  of 
power  wuuld  restilt-  I  once  resided  on  an  estntc  in  Jaiuaiea^ 
that  wa^  worthed  by  an  overshot  water-wheel  Rtted  to  one^ 
CjT  the  old  time — half  wood,  half  iron,  vertical  mills;  yetH 
this  mill,  witti  oil  its  iinperfectionr^,  used  to  supply  us  with 
cftne-jnice  to  yield  thirty-t^ro  tons  cf  sugar  in  six  days 
Workings,  and  oould  have  performed  much  more  had  the 
boilfojr-houfte  been  able  to  keep  pace  with  it. 

The   first  cost  of  a  water-wheef  (in  Jamaica  at  least) 
considerable;  but  if  well   made  and  properly   erected,  itil 
Worthing  is   most  simple,  ecunomicnl,  and  enduring,  aa  well 
as  uniform  and  elHcieal.     1  am  of  opinion  that  where  aaj 
Overshot  water-wheel  cannot  conveniently  be  erected,  ll 
't^rizontal  wheel  of  Whitlaw  and  Stirratt,  may  be  availed 
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The   wind  furrUhes    another   very  great    power,   wLicb 
planters  Lave  from  lime  lo  tinae  been  ea^et  to  avail  tliem- 
selves  of:    thus,  in  Jamaica  and  many  of  the  other  Weal 
India  istftniJs  numerQU^  windmills  are  to  be  seen,  eltber  in 
prescEit  ^voiking  order,  t>r  in  ihnt  sljile  of  dihipiilnfi^jn  which 
has  but  too  g-enerally  fallen  on  uaony  of  tbe  finest  estates  of 
the  Weat     Where  the  towers  are  fitlll  in  good  substantifti 
order,  milU  could  be  readily  fitted  lo  tlieiu,  in  order  either 
to  work  them  in  conjunction  with  cattle  or  sLeam-miUs,  or 
Eeparntdy  as  a  npell  to  those  mills.     No  estate  can  rely  oa 
a  windmill  alone ;  tliei-efore,  wherever  rhere   is  one  erootwl, 
there  ia  alao  either  a   aleam  or  a  catlle-mill  beside.      The 
expense  of  eonatructin^  a  wiiidnuU  is  in  general  so  greAt, 
and  \U  work  so  very  unccrtaiut  that  few  planters  ever  think 
in  thcsfi  days  of  recurring  to  its  use:  but  it  happens   thut 
the  only  kind  whieh  has  hitherto  been  tried  in  tbe  Colonies 
is  the  vertieal  mill,  the  erection  and  general  cost  of  which 
is    very   espensive.       Lately,  however,    there    have    been 
patented  more  than  one  form  of  horizontal  windmill,  whii^li 
8cem  to  hold  out  »  promise  of  better  things  fi^r  the*  planter. 
Of  iheae,  that  of  titace  and  V'ollance  appears  lo  be  the  beat ; 
and,  next  to  that^  Biddle'&  Eolian  Engine  (as  heleroiait); 
either  of  which  may  be  purchased  at  25^,  iho  four  horse 
power  miil,     1  am  unable  to  speuk  correctly  as  to  the  price 
of  those  of  greater  power;    but  I  have  now  before  me  a 
letter  from   one   of  the  patenlees  (Mr,  SUee),   nhereiQ  he 
writes,  that  they  ean  supply  those  wlndmilU  which  are  coei- 
sidered  of  foitr  horse  power  with  a  moderate  wind,  at  26L 
each.      I   therefore  have  little  doubt  that  the  cost  of  one 
which  would  Uo  rated  at  sistt-en  horse  power  in  a  moderate 
wind,  would  not  exceed   100/,     Now  if  an  honestly  con- 
stnieted  and   praetically  efficient  windmiliT  of  aixteen  hor^e 
power,  can   be   jjiireliased   for    100/.,    I    think    every    estate 
[favourably  situated  with  regard  to  wind)  should  have  on«, 
whether  the  other  motive  power  be  cattltr  oi'  steam.     I  con- 
sider that  it  would  be  found  a  very  valuable  auxiliary  i  one 
that  would  very  frequently  epell  the  cattle  and  niidcs,  where- 
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tver  tlio/  are  Mill  used;  or  would  sase  v-  coiLJ»iiIerAl>k 
Amoarit  c>f  fuel  ^vhc-re  st^am-eao^incs  nrc  employed.  1  Imre 
tnv^t^  Jived  £\-*t  a  lon^  time  on  an  estate  whicli  haJ  u  witnl- 
milJ,  and  I  huva,  in  nuuierous  cases,  kiiowit  it   to  t>c  in  tiilt 

work  from  dnjTiglft  until  dark.  In  Jfttuaipa,  however^  llifi 
6«a-]iree£e  iiKiialZy  »€Xs  in  at  nbDUt  nine  or  tmi  oVlook  in  tlio 
morning,  ai id  laata  until  four  or  five  (iVIock  iti  t!ie  iirternonu  ; 
affording,  tlierefore,  from  six  tv>  fievcn  Lours  working  ^Ind, 
This  »ca-brecze  is  on  tljc  whole  verj'  conslant,  niid  very  fre* 
qaently  is  very  powerful,  as  ovcry  pknler  knows-  I  ikcrc- 
fbr©  percdve  that  great  economy  of  fuel  would  result,  as 
^pll  IIS  other  ndvantngei^  ^o  important,  that  I  tlkink  the  «ub- 
jtt'l  merits  the  seriou*  cousi deration  of  tho  pUnlLT. 

Let  us  look  nt  the  matter  praclicaHy  and  dispassionately  t 
take,  fcrr  in5ta]ice>  an  estate  having  a  ten  or  fourte[?n  horm? 
power  steam -engine  and  null,  and  enppose  this  estate  to  be 
in  Jamaica  or  any  other  colony  wlicrc  fuel  is  e:cpeusive,  and  a 
good  slendy  wind  very  frequently  available.  Now  in  work- 
ing: off  a  large  erop,  oecupying  perhaps  five  or  aiac  months, 
if  every  third  or  fourth  day  the  steam-engine  can  he  spelled 
by  The  fLUxilinry  windmill,  there  will  lie,  out  of  the  flvo  or  «i)t, 
upwrirdfi  of  one  full  uionth  during  which  the  fuel  necessary 
Iti  work  the  engine  has  been  >^BVcd;  and  tha^t  time  la  aHiirded 
the  engineer  or  negro  atterdant  to  examine^  clean,  or  may* 
be  repair,  the  varioiia  parts  of  the  engine.  It  is  no  un- 
coiuinon  thing,  in  many  localities  in  Jamaicn,  to  have  a 
etrong  fiea-breeze  almost  every  day,  for  a  nionlh  or  noro  at 
A  time  ■  there  are  times  when  the  brer7e  Is  so  very  mode- 
rate ibnt  little  power  eonld  be  obtaineil  from  it  in  mill-work  ; 
but  it  is  also  eipially  certain  that  a  very  strong  breeze  fre- 
quently prevaib,  even  for  many  daya  in  aucceaaion.  It 
therefore  follows  that  every  day  which  brings  wilh  it  a  good 
fliifi'breeic  during  crop-time,  onuses  tt  considt^rable  saving  to 
that  estate  vvhiuU  bas,  besides  its  tte am- engine,  an  auxiliary 
wiiidmilh  There  cannot  be  the  lea^t  dtfficnity  in  fixing  u 
hori/,onial  wiridm'Jl  so  as  to  ronneet  and  disconnect  wiiU  the 
aame  mill  which  ia  driven  hy  the  aleam-engine  ;  neither  can 
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tliere  be  any  difiiciilfy  in  connecliag  and  di  scon  [letting,  in 
the  same  manner,  the  en^^ine  nnd  mill.  Improved  catie- 
raiHs  and  engines  are  now  eeol  abroad,  wbicb  cbq  l)e  Ibroivn 
in  and  out  of  |t«aHiig  in  a  inomeDt ;  and,  by  ibe  irery 
simjii&st  arrflrigein*>nt,  tbc  windmill  canXd  he  eligibly  placed 
so  na  to  lake  on  its*4f  the  work  of  the  engine  at  any  moment 
tbe  wind  might  spring  up.  In  c»e»  wbere  bullocks  and 
mules  are  use<l  for  mill-work,  of  course  tbe  force  of  tbese 
argumentaia  tlic  better  established.  It  must  be  borne  in  mmd 
tliat  I  am  altogether  alkdiug  to  horizontal,  not  vertical  wind- 
mills.  In  parts  of  India  and  tbe  Straits  ?^cttlcnienta.  Ihe 
obserrationa  I  have  ma^le  on  this  Gubjecl  Apply;  althougb 
not  to  the  same  extent  us  in  tbe  West  Indies,  in  consequence 
of  tbe  great  abundance  of  fuel  in  tbe  Straits  and  in  some 
parts  of  [ndin. 

Caitfe-pfifrer,  as  apfdied  to  mills,  wbb  very  common  In  tb© 
AVest  Indies,  and  no  doubt  still  is.  Herds  of  homed  cattle 
and  mules  were  kept  on  estates  for  this  and  other  purposes^ 
entailing  a  great  expense  ;  not  only  from  Ibe  loss  by  death 
and  other  circumPtuuces  of  that  kind  (noticed  at  tbe  com- 
mencement of  Chapter  IIL),  but  also  from  the  positive 
disadvantages  of  manufaelnring  by  tbe  aid  of  such  power. 
Entirely  disapproving  of  caille-power  for  Bu^r-mill  work* 
1  need  not  aay  more  on  tbe  subject,  than  ibat  wherever  the 
employment  of  raitle-mills  is  peraisled  in,  the  planter  sbuuld 
be  very  careful  to  keep  bift  mill-cattle  iu  good  condition ;  by 
which  I  mean  that  they  should  have  abundance  of  whole- 
some  dry  provender^  ao  as  to  inaintaiu  them  in  firui  bard 
ticeb  and  good  wind ;  added  to  which,  careful  housing  and 
kind  treatment  should  be  strictly  enforced. 

The  neit  and  last  great  motive  power  is  fteam,  wbicb  is 
now  in  general  use  ibrotighoul  ihe  world,  where  water  ean- 
not  be  made  available.  Condensing  engines  appear  to  have 
given  way  almost  entirely  to  tbose  of  high  pressure:  at 
leasts  we  may  with  safety  say,  that  where  one  of  ibe  former 
description  is  used,  three  of  the  latter  are  employed, 

Tbe  Bteanx-engine   ia  generally  estimated    by  the   hor^ 
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l>owcr  it  b  swd  to  work  up  tt> ;  but  to  be  able  clefinitcljr  lo 
agree  n^  lo  the  power  of  nn  onginc,  it  is  not  oolv  iicc<?a3Diy 
thst  the  diamotc^r  of  the  oylbdcr  be  givt^n^  but  the  pressure 
At  which  tbe  ete&iu  is  applierl  to  the  cylinder, 

Tbe  followinET  tab Je,  given  by  Tsmpleton,  aeibrdtf  a  very 
good  iden  of  what  the  diameter  of  cylinder  per  horse  power 
r^ubrefi  lo  be,  with  steaui  at  diflerent  pre^urea: — 


Koln^e^  of 

Dimnwtcr  of  Cf  Undet  In  iatht*,  itUlt  ttcwn  at 

S5  lU.  per  1u, 

30  IM.  pur  In. 

40  Ibt,  par  In. 

^  IbL  per  In. 
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QoBnLitj'  □ 

f  vmier  La  gatlimi  p^r  miniii^  (o  eoi-b  lii^rK-fKifrcr. 

'4^           1          '//O           1           -QL            1            '73 

All  eT)p:ines  for  propelling  sugar-toills,  seat  to  tJie  coloiiiee, 
sbouhl  be  at  leaat  of  ten  horse  power ;  or  we  will  cay  of 
twelve  inches  diameter  of  cylinder,  at  eteam  twetiiy-fire  Jba, 
jjermeh:  which  would  be  able  to  work  up  to  about  tifleen 
liorfl<*  power^  with  steam  at  fifty  Ihs.  per  inch.  None  should 
be  uijder  this  dimension  and  jwwer :  hut  it  'm  much  more 
dcfrinible  to  have  an  engine  of  greater  poirer,  sueb  as 
fourteen,  sixteen, or  eighteen  inches  diameter  would  give;  »o 
that  it  can  not  only  drive  the  eugftr-mill,  |jut  al&o  perform  any 
other  ta^k  in  addition  that  may  be  demanded  of  it:  as  work- 
ing the  air  and  eold  water  pomps  of  a  vacuum'paii,  turning 
the  ret'oivin^  wheel  of  Welaal's  coneeniraling  pans,  or  ony 
other  requisite  work, 

Plate  X.  represenU  a  steam-engine  nnd  sugar-mill  wllh 
two  eiLra  rollers,  which  are  in  all  re^pecl^  similar  to  the 
machinery  recently  made  and  sent  Co  Penang  by  Messr«i, 
Joseph  Woods  and  Co-, of  Barge  Yard  Chambers,  Bucklers* 
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bury,  witli  Ihe  exception  of  the  two  extra  roll&ra,  vhioh  iL&t 
had  Tiot.  In  tbie  engine,  the eteam  eylintJer  is  eighteen  Jncbee 
diameter,  and  tliirly  incbes  stroke,a]i(IitJereekgned  of  sixteen 
horse  power;  n.3lhnagh  it  can  with  safety  bt*  workefl  up  very 
inueb  higher.  The  soveral  parts  of  hoLb  en^'uke  anil  idjU  bnve 
had  vuriouH  impravt'ntcnls  introduced,  wltli  a  vietv  to  ensure? 
their  genenii  streiiglh,  endurance,  and  easy  working,  as  wolJ 
lis  1o  oPcr  facililJea  for  immcdintc  repair  in  ea^c  fif  brenka^. 
The  pinion  on  the  Hy-whccI  e\ini\  is  1  foot  UJ  iiieUcs  dia- 
meter, and  the  wheel  on  the  counter-shaft,  sttaehcd  to  and 
driving  ibe  rollers,  is  10  feet  6  inches  dmiueler.  The  rollorv 
will,  therefore,  ninke  one  rovohnion  to  6'76  of  rlit^  engtu^ 
niid  n$  (his  muhea  44  per  ininitte,  the  rollers  will  TiiRke7'4) 
revolutions  jier  niinule.  Being  Iwo  feet  in  diameter,  Uic 
rollers  conaeqiiently  move  at  the  rate  of  47'9y  feel,  super* 
irclal  Telocity,  per  minute ;  and  the  mill  J5  eaJculated,  if  it  be 
well  supplied  with  canes,  to  express  sufficient  jiuee  lo  make 
npn^ards  of  Bi^  tons  of  sugar  &  day:  the  rollers  being  four 
feet  in  Jcrgih. 

The  large  wheel  Is  eoiislrtieted  of  two  franips  bolted  to* 
gether,  having  n  r^nioolh  eJretimfereiiee,  on  which  i^ogs  arc 
bolted  in  ficgmenlal  plules,  so  that  any  one  or  two  eog^  being 
broken  by  aueident*  a  spare  segment  maybe  iintuedintely 
fixed  in  sihe;  Urns  ensuring:  constant  repair  and  efficiency  at 
a  Tcry  trifling  expense.  At  my  especial  desire  the  milJ  la 
shown  with  two  extra  rollers,  for  gecnung  the  saccharine 
nmtter  which  escapes  expression  during  the  passage  of  tlic 
cauea  through  the  Brst  set  of  rollers. 

The  price  ut  wbit'h  ibis  engine  end  fiiignr-mill  i,«»th 
one  set  of  rollers)  is  supplied  by  Mes^ira,  ,T.  Woods  and  Co., 
is  1,200/. :  certainty  a  moderate  suuj,  consjderini^  the  power 
of  the  engine  and  the  many  improvements  introduced. 

MefisrA  Woods  and  Co.  have  a  large  sizcil  model  of 
their  engtna  and  mill,  tlie  which  I  have  carefully  inspected, 
and  QUI  bound  !□  pronounco  the  whole,  as  connected*  &  very 
exeellent  piece  of  uiacbiuery.  The  application  of  tlicir 
patent  ehronometrie  governors  will  no    doubt    lentl    very 
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gr^jitly  to  the  regular  arul  sittrsfactory  workiTit^  of  tlie  eu- 
gi[ic;  wbieli  in  ihe  sugar  colonies  ia  &  verj  tJe:ilrabJL'  olijecL 

Tlie  nrrangeiiient  of  tlie  mjjl  vrith  lis  csctra  seC  of  rollers 
or  crushing  crlir<icr^,  is  that  wlich  ia  coiimionly  used 
in  ProviMCC  M  ellesley,  Maiiritiufij  n.iid  Bourbon;  wilh  tlie 
es<!*j>lion,  perhaps,  of  the  band  wUioli  tnivels  bolweon  the 
first  and  second  set  of  mllers-  A  ftw  explanatory  remarks 
may,  liowever,  be  necessary  to  show  its  priridple. 

Tbt?  firat  fill  comprises  tlie  ueuul  number  of  (tbree) 
rollers,  owe  of  wbicb  has  a  epur  wheel  that  worha  into 
another  wbecl  of  aiiuilai"  ehc  on  tlie  shaft  of  the  ftcccnd 
£Ct  of  rollers,  and  eoinmunieates  tljo  mouon  which  itself 
jeeCLvefi  from  the  engine.  Thus  the  firEt  £et  i«  ncteil  on 
by  the  eogine,  and  transmits  ihnt  power  to  the  second  set 
by  nie»ns  of  ihej^e  spur  wheels;  so  that  both  iets  move  on 
together  at  ihe  »auie  jiai^d. 

The  second  set  coiiipnseH  only  two  rollera,  wliich  are 
sihiated  fi'otu  sis  lo  eight  feet  from  the  first  ael;  and  the 
expressed  eanc-stnlke,  aa  they  issue  from  the  first  set,  are 
carried  on  to  the  second  hy  means  of  an  endless  bnnd  which 
Iravelfi  between  the  two  sets.  At  this  point,  one  attendant 
IB  poftied  to  direct  the  prjssage  of  the  ciine- stalks,  so  that 
they  may  le  present«?d  to  the  rollers  of  the  second  set  in 
ihe  most  desirable  manner.  Perhaps  the  best  iiijiltrial 
for  the  traveller  band  ia  brass  wire-g;nuze,  not  too  fine. 

During  the  ptt^sa^e  of  the  expressed  stalks  between  the 
two  sets,  a  jet  of  steara,  or  moderately  hot  water,  may  be 
applied  lo  them  if  eonuidered  desirable  :  of  the  tno,  I  should 
prefer  water,  as  hot  as  ihe  feeder  eonld  bear  hia  hands  in  ; 
this  falling  from  a  very  fin*;  ruse  (placed  iniined lately  over 
the  Ijand  at  a  eonveidcnt  height),  would  saturate  the  ex^ 
pressed  cane-stalks,  whilst  the  surplus  water  would  descend 
llirongh  tlje  coarse  wire-gauic,  of  which  the  band  is  made, 
into  a  shallow  troui>li  or  receiver  {hiimedialciy  under  the 
band),  and  run  off  into  a  gutter,  cither  to  vrnsle,  or  leading 
into  tJie  di^lil-housc.  The  intemled  benefit  of  this  appli- 
cation   of  liot  water   is    Iwo-foUlj  via,,  first  in   satiiraiiiig 
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the  already  expresaed  cane-staLka,  in  order  lo  obtam 
thcoi  during  their  passage  through  the  second  set  of  roll 
^hatc-rer  saccharine  matter  may  be  still  remaining  in  them 
and  seeoDdly,  in  cleansing  and  keeping  perfectly  sneet,  t 
iravolier  bund.  Wherever  the  band  la  used,  ihia  continm 
cleansing  n|k^ruti(>n  is  a  very  iniporluiit  poinl  -  and  I  oev 
tatiily  cun  see  nolhlnL^  against  its  being  generally  adopted. 

1  do  not  intend  to  snv  flint  either  the  bitni]  or  tlie  applica 
tion  of  hot  water  is  necessary ;  yet  I  cannot  but  consider  tha 
they  tend  to  make  the  process  much  more  complete  And  ccr 
tain-  The  mifurtilion  of  the  expressed  canes  with  hot  wale 
or  Bt&am,  has  the  effect  of  rendering  Bohible  tbe  saccharin 
matler  which  may  be  resident  in  them  in  a  concrete  iorn 
so  that  when  th(?y  paw  ihrongh  the  second  set  of  rollen 
they  part  wilh  tins  desirable  matter;  whereas,  if  nrji  « 
saturated,  mere  pressure,  though  carried  lo  the  grentea 
possible  extent,  cannot  effect  this  important  ohject*  1 
has  ofU^n  been  proved  that  canct^  contain  a  far  larger 
centage  of  cry  stall  izablo  matter,  than  pknters,  cren 
the  bcftt  mills,  enccecd  in  obtaining  from  them-  Tb 
been  pronounced  hy  the  most  intelligeot  and  skilfnl  cUeniiflti 
to  he,  in  &  great  degree,  owing  to  the  fa<.*t  of  the  c&no  do 
positing  in  its  eells  ^ngai'  in  a,  coacrefe*  ft>i"ra  ■  which  caofie 
be  obtained  hy  mpre  pressin-e,  heRiiuRe  it  is  not  in  soTntio 
Pressure  may  deprive  the  cane  of  ilsjuice,  and  ibatjuic 
may  contain  all  the  sugar  (or  crystalliiahle  mnlter),  exiatlu 
in  it  in  a  sahihic  form ;  but  it  is  evident  that  wHateve 
portion  may  hive  taken  a  concrete  form,  will  romain  &d 
hering  to  the  cellular  tissue  until  it  is  brought  into  a  stftt 
of  solution,  wben  it  may  nndoubtedly  be  obtained  by 
further  pressrTre. 

Tt  is  al^G  quite  clear  thnt  this  deposit  of  concrete  lOftttc 
lakes  place  to  a  mucli  greater  extent,  in  fine,  richi  anil  full 
matured  canes,  than  in  any  others;  which  assures  us  of  thi 
singular  fact,  that  the  mere  rich  and  ripe  our  canes  sra 

•  Pciliapa  I  Hhould  lay  fryafflWiw  form,  tta  tho  microscope  dltcowen  t 
CTjitUlB  JepHjfiiLcd  lb  1U0  colli. 


er  pa 
1  will 

lis   bJ 


OOST  OP  3UGAH  MtLLd. 


299 


the  lime  of  cutting  (and  the  more  dry  the  weRlher  Las  been), 
Uie  greauT  i&  tl]&  deposit  of  sai^charine  irrysEu,11i?.abIe  mutter- 
ID  a  concrete  farm;  and  coDseqiiCDlly  the  greater  ia  our 
/ou,  when  means  are  not  used  to  eecure  thifi  nch  store. 

Wivh  thi*  greiit  fnct  before  us,  it  becomes  the  pUnter'fl 

doty    to  inquire  what  nieuns  lie    can  employ  to  prcTent 

BQcii  a  fierioufl  ]o»«  to  bis  estate :  iiotbin^  is  mi^rc  natural 

'ftnd  necessorjr  than  such  a  que^iton,  nnd  it  can  be  readily  and 

Mliflfftctorily  nnsweral.     Tbf!  iipi^llanpo  r>f  a  liberal  quanlani 

of  hot  nater  to  the  crashed  eane,  i^hilst  passing  along  the 

band  from  oue  set  of  rollers  to  tbe  otber^  will  bo  found  a. 

simple  and   fiuf!icienlly  efficacious   means  of  obtaining  the 

desired  object.     It  entails  no  expense  (Trorlh  nienticnin*) 

uid  Jit>  labour  wlietever,  and  its  practice  cannot  be  attended 

with  other  than  desirable  results. 

An  engine  and  mill  such  as  represented  and  described, 
irill  grind  cnnes  snffieient  to  yield  upwards  of  12,000  galloaa 
of  juice  daring  tbe  day  of  from  twelve  to  fourteen  boura; 
Iwsidts  allowing  of  tbe  eugiue  perfitrming  such  work  as  may 
be  required  by  tbe  vacuum  pan.  or  Wetzfll'a  concentrators. 

Tbe  {single  set)  mills  commonly  used  in  tbe  Wcsl  Indies, 
rery  rarely  obtain  from  tbe  canes  they  crush,  more  juice 
than  60  per  ccnt^  of  their  weiglit;  and  mueli  more  fre- 
qu&nlly  only  froni  50  To  5a  per  eent.  The  mills  auch  aa  I 
bare  represented  obtain  commonly  70  per  cent,  of  juice,  and 
Have  been  known,  wlierf  they  were  (?Brefully  adjusttsd,  to 
yield  7-5  per  cent.  Nor  do  I  doubt  but  ibat  in  nine  cases 
otit  of  ten,  where  these  double  mills  arc  properly  screwed 
up,  their  per  ctntagc  v'ilt  constantly  avera^  75  or  even 
moroH  Tbe  cogt  of  such  a  mill,  wilb  rollers  four  feet  in 
lenjrih  and  two  feet  in  diameter,  with  all  improvementB, 
iu  about  600/,  as  nearly  a^  can  be<  whereas  tbe  single  set 
eoBlfi  froiu  400^  to  450L 

Tbe  eitra  jjower  tiecessary  fo  work  them  Is  very  Incon- 
siderable, and  together  witli  the  cost  of  the  eitra  rollers^ 
can  form  but  a  very  inconsiderable  item  in  comparison  with 
the  very  large  per  ceniage  secured  by  their  means,     1  have 
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no  Jic^italion  iu  E&yiiig,  that  Ute  cost  of  an  crp^ine  and  mill 
snch  as  reprefcnted  bj  Plate  X,  does  not  especU  1,4<»0/. 
whilst  it  TuiTst  be  boritc  in  miiiil  tlmt  ihe  engine,  ind^ 
pendently  of  driving  the  niill,  Iiba  besirles,  &  e^iare  power 
e"fi]cie:it  to  work  a  vnc-Liimi  jmn,  ami  Wel/ar*  L-oiiceutraton* 
(very  probably  sii),  or  to  puinp  water  for  irrijjttlion,  ice. 
In  stfttln^  tbis  «UTD,  naany  "wbosc  finances  arc  At  B  \qw 
ebb,  vrill  eay  I  have  loentioncU  n  price  nbicli  places  tt 
beyond  their  reach;  and  so  unfortuDatcly  it  naaj  be:  bot 
T  am  informing  the  whole  planting  conimnnity  of  the  lw«t 
and  most  smtnblf*  niai*hinpry  for  carrving  out  Kiigar  ope- 
rations ;  and  alihuugh  the  first  cost  uiay  fLpi>ear  higb  to 
the  balf  rubcd  planter,  yet  to  tbose  who  possess  captt&l, 
it  vit[[  be  evident  that  the  trueft  economy  i^  to  have  realljr 
^ood  nod  tHicicnt  macbinery,  instead  of  cheap,  makc-abifl 
apparQlns,  There  are,  no  doubt,  a  very  great  iiiiii]t»er  of 
excellent  steam  en^rjueg  in  London,  and  vartons  parts  of 
Great  Britain,  which  haye  been  pul  aside;  jierhaps  from  not 
being  sufficiently  powerful  for  aome  particalar  descHplion 
of  work,  or  from  failurt't',  or  fioui  mere  wliim^  or  from  ft 
tliousand  different  causes  constantly  operating ;  audi  engines 
might  be  obtained  at  one-half  their  first  cost.  Those,  however, 
nrc  chancer  wbidi  <;an  scarcely  be  expected  to  meet  reconi^ 
lueudatlon  in  ibis  work. 

In  the  working  of  a  sngar-mill  great  care  should  be  rnken 
in  nfljirstirig  the  rollers  in  thr?  bcr^t  ^M>«sible  position  to  mrry 
out  the  ubject  in  view  witb  tlie  least  possible  uniieceasary 
Btmta.  We  all  know  that  tbe  cane  (not  the  natWe  cane  of 
India)  varies  in  size  froni  1  inch,  to  21  inches  in  diameter: 
eay  1^  inch  on  an  average ;  it  therefore  Gcems  only  reoson- 
nble  that  tbe  rollers  destined  to  receive  the  enne  from  tlie 
feeding  board,  and  give  it  iu  first  crushing,  eh  on  Id  have  a 
moderately  wide  space  allowed  between  them  ;  for  we  require 
ibeiii  to  break  down  tbe  cane,  so  that  the  next  pre^iire  it 
receives  tnay  deprive  it  of  ks  juice,  atid  fit  it  to  under^ 
saturation  previous  to  its beiu^  submitted  to  a  third  and  final 
prcwnre,     1  consequently  recomracDtl  the  first  ondcr  roller 
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to  he  adjiidteJ  exactly  fire-Mileenths  uf  an  Indi  from  tlie 
tn4in  or  upper  roller;  aod  tlie  second  under  roUerjust  one- 
tenth  of  an  inch  fj'oiii  the  upper  roller.  Having  posted 
throitgh  the  lirat  set,  and  received  a  satLir&twi  with  hot 
water,  the  cano  coojea  next  la  the  eeconJ  set  of  two  rollere, 
which  aliciitld  lie  ^eX  su  close  ihRt  nothing  thii-kei-  thun 
a  feKeet  of  writing  paper  nmy  jmss  through  nncriiE^lii'd  ;  In 
which  Gtao  the  ^tliok  of  the  liquid  contents  of  the  cane  ace 
expressed,  and  the  cane-trash  leaves  the  njill  coLuparativdy 
lite  dry,  Thi3  trash  may  be  much  cruehcd  and  brtjhen 
;  but  that  should  be  no  objeetiouj  especially  a9  alt  caoo- 
tTa«h  should  he  used  as  manure- 

Ijrt^at  eure  sIjouIJ  be  observed  in  feediug  the  nill  that  the 
laea  are  put  in  evenly  liiid  not  fiLiflered  to  overlap  each 
ler;  and  very  great  regularity  should  he  exhibited  iji  the 
laatity  of  canes  supplied  to  die  milli  always  keeping  09 
:ly  a&  possible  a  similar  number,  well  arranjE^ed  along  lis 
hngih,  pafiaing  through  together ;  by  ^vhicb  iiteuns  the  work- 
ing of  th^  engine  will  be  uniform,  and  thai  of  the  niiil  cjuite 
smooth. 

Tlie  darifierfl. as  sLowti  in  Plate  VlII,  are  of  uOO  gallons, 
vith  precipitators  of  ttie  same  dimensions,  worked  by  open 
fires,  us  mentioned  at  page  287  ;  whilst  in  Piute  IX^theee  ves^ 
3cU  arc  of  the  same  size,  but  arc  heated  by  tieami  they  are 
BopposeJ  to  ]>c  made  of  abeet  iron,  aud  are  set,  the  claritiers 
elevated  abovo  the  precipitators,  and  the  latter  above  the 
rani^es  of  boilers,  so  that  the  caue-juii:-e  descends  from  one 
to  tho  other  in  succession.  They  are  all  Hal-Lottomed,  and 
aro  each  provided  wiih  cocks  through  which  to  draw  down 
the  juice. 

The  boiler  ranges  as  shitfrn  in  Plate  VIII,,  consist  of  five 
13  each,  all  made  of  sheet  iron,  and  having  fiat  or  rcry 
'eligbtly  convci  (inside)  boltoine;  each  division  being  provided 
pVilh*!  slide  valve,  to  pass  the  liquor  from  one  pan  to  the  other, 
'bilst  the  taehe  has  a  large   discharge  valve   lo  skip  the 
■yrup,  when  ii  is  sufficiently  boiled.    The  M  el^al    pan  Js 
very  simple  yet  cfiicacious  apparataa  for  coacentr&tiag 
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Byrnp  after  it  Icavea  tbe  boiler  range  ;  it  liae  a  at^am  jaokc 
and  iaaidc  piping,  into  whicli  atenm  is  admitted,*  at  tbe  «ame 
time  tliat  a  revolving  roller  or  wheel  is  set  m  motion  by 
belD^  connected  with  the  steam  engiTie  by  nie'ins  of  a  band 
passing  over  itj^  drum.  TliiH  rcller  or  wheel  \s  made  hy 
hjiriDg  two  circular  pieces  of  wood  (of  nhout  three  feet 
in  diameter,)  through  the  centre  of  which  an  iron  or 
hardwood  shaft  runa;  theat?  pieces  fiied  on  the  shaft  at 
about  ail  feet  apart,  ibrm  the  cads  of  the  wheel,  ^hdist 
long  pieoea  of  wood  of  about  ihree-fourihs  of  an  incU  in 
diameter  and  round,  run  aeroa^  from  one  circular  end  piece 
to  the  other^  at  about  four  or  siic  inches  apart-  The  wheel 
being  thua  mnde  la  fitted  into  the  |>ait,  and  it^  shaft  rests  on 
bearings,  hy  means  of  which  it  readily  revolves  ;  at  one  end 
of  the  shaft  a  drum-wheel  is  fised,  Dver  which  the  band  from 
the  engine  works  and  communtcBtea  a  rotary  motion  to  the 
machine.  Thua  when  working,  the  ayrup  is  drawn  into 
the  pan,  steam  is  turned  on  to  heat  it,  the  drum  wheel  is 
thrown  int^  gearing,  and  the  I'oUer  or  wheel  rotate ;  one- 
third  of  its  diameter,  or  more,  being  immersed  in  the  ayrnp, 
which  in  revolving  it  consequently  Aigitales^  nnd  eicpoE^es 
to  the  air.  They  are  altrgriher  so  simple  that  they  are 
made  on  the  ealales  in  Province  Wellesley,  in  which  eettle- 
meot  they  are  very  generally  U9ed,f 

Plate  IX.,  comprising  a  representation  of  the  peculiar  sy*- 
tern  of  boiling  wholly  hy  6loam»  requires  to  he  more  mtnutdy 
illustrated  to  admit  of  a  desirable  cKplEinatlon  of  the  prin- 
ciplea  involved.  But  before  I  enter  on  this  subject,  it  will 
be  preferable  to  treat  of  ibose  iujproved  evaporators  worked 
by  open  tires. 

I  need  not  trouble  the  planter  with  a  mention  oftlie  ol«l> 

*  In  ProtincB  WtlLoilA^f  *^^  'vet^c  itMm  Trom  thv  cngimi  lafUcn  Xa  woti 
thfliQ  i<aiiB. 

+  Ttii  coriL-eiilritijiK  HpiiarniiiB  wu  liilrodufiJ  luto  ProTlnfU  WeUc»lrj  fu  Uh 
ctrljpJLTt  nf  I  Aid,  b<r  M-  Dotiatlifu,  wiii*  ivcKivefl  drawfitgt  of  it  Tmrn  Btkurbau; 
wJwre,  PI  I  utidertlooJ,  U  won  finl  Invcutad  by  W.  Wctml,  q  FithcIl  elu-mlJtf 
Utd  bail  bc<:n  in  um  Id  thtt  [pluuti  for  i>ue  or  tiVD  j-cpn.  Ab  1  Bwd  befcPLv.  1 
HPUDt  3bi(t  wbi^ilivr  M.  WutuU  or  Mr  Gadodvo  Ei  iLe  r«J  larviitar. 
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1(1  fortuiiiitely  bygone,  boiiera  so  couunon  but  n  few 

It  U  ecarcdr  |>09sible  tb&t  any  one  can  still  persist 

ate;   therefore  it  k  fjuite irrelevant  toAjteakof  Uiuui, 

XI-   U  a   plun  of  Meisi»ra.  Bljth's  luiprovi^d  cviLpo- 

pADtf,   VfhicU  nre  wvy  sUnilnr  to   the  range  known 

Ince   Welleslej,   tbe   MauriUuh,   and    Boiirboii,    an 

f©  Btttt«nc ;"  the  difference  being  that  tbe  Uliei-  baa 

IpilaLors  or  second  def^iLlura  (tviiich  is  a  very  senona 

'•  Clitonrfs  Ufllterie),"  and  thai  the  tbrracr  are  con- 

ftidt-wayfi  insluEiU  of  eitUivayf,  as  iu  tlje  latter. 

le  XII.  givea  a  longitudinal  section  of  the  ^ame  pana; 

►lute  XIII,  affords  an  end  V1&*,  showing  the  olevatiouof 

iriflers  nnd  prmpilatdr^     In  this  rnnge,  the  olarifiers, 

■ipiUUrm  aod   firat  cvapoi-alDr,  c-ontaiu  eaeh  6.50  gallons ; 

riKi  ^Taporat<;r  ^30  gallons;  the  thirds  3£0  pdlona ; 

mil  tftche  200  gallons,  and  the  taolte  160  gallons. 

ftre  nil  made  cither  of  copper  or  eheet  iron,  and  hftve 

ooTnmiinicnting  from  one  pan  to  the  other:  but  in 

r^tacLe   the  jH^ciiliarity  is  observant  of  placing  ie.  in   tho 

po«ition  instead  of  the  tifth,  which  (!auses  the  CDmmu- 

tloii  pi|)G  from  ihe  tlitrJ  pan  lo  cross  the  taehe.  In  order 

^liiirge  lis  LoiitenL9  into  the  second  tache.     The  rea>ioa 

lb  arr&Dgement  of  the  tache  ifli  that  the  great  drafl  of 

'fire  causes  the  fiame  and  heat  to  etrike  more  powerCuJIy 

[OQ  tIjG  biiltom  of  the  pan  cof  iipying  tf^c  fourtli  position  than 

ft&y  other  i  wUieh  bns  induced  the  change  of  place  between 

te  and  second  iachi>. 

I  bare  before  re^nnrlced,  tbia  boiler  range  k  in  general 

und  gives  very  great  Balisfaction  iudeed-     The  fact  of 

irs.  BIytb'e  plan  including  the  second  dereeatora,  termed 

sipitntora,  gives  it  n  great  advantage  over  that  of  Ciimnrt : 

will    be   more  particularly    discussed   as  we  proceed. 

r«vcf,  in  other  respciitSj  the  two  plaiis  are  much  the 

tiT,  and  no  donbt  can  lie  entertained  as  to  iheir  cT^cHleiit 

Ling ;  tor  my  otrn  part.  I  can  nnliesitatingly  say,  that,  na 

ttn,  they  perftimi  their  duty  exceedingly  well,  and 

fife  utUfactiun- 


304 


DLVTH'd    IMFROVBD   EVAFORATlTTG  rAlTfl. 


The  range  is  txcellently  well  ndapled  for  boiling  dowa 
tlie  licjaar  [o  ilint  density  whic^li  fit^  it  rorlrnii^niTa^ion  lo  the 
vnouUEit  \)iin,  or  Wel^al'-^  iMncenlralor ;  ullhouglir  if  it  1>e 
desired,  uf  course  tlie  £yrL]]»  t^&it  he  at  once  ooiict: Titrated  iii 
ilie  taclie.  Messrs.  Blylia's  plan,  however,  ciobracea  liie 
use  of  the  vacuum  pan,  or  Wetaara  pan  ;  Lut  iieillK-r  hare 
been  shown  in  the  cn^mvtn^s,  as  their  cmploymeiit  is  an 
understood  circuniHtaiioe.  The  five  eva|Tcrators  togfether 
eonfain  1,700  gallons  of  jnice^  3*"d  ^s  they  hoil  very  fasi,  one 
r&Qgt^,  aa  represented,  would  i^nffice  for  r  small  estate; 
whereas,  on  a  large  property,  it  would  only  be  necessary  to 
add  another  rnvge.  The  two  ranges  would  then  occupy 
positions  similar  to  those  shown  in  Plate  VILI.  1  have  not 
heard  thr?  price  at  which  such  a  smp;le  range  of  evaporfitore, 
Willi  two  elariSers  and  two  precipitators  eoni]dete,  can  be 
inanufacliired  at ;  but,  judging  from  my  own  experience  In 
these  matter.^,  I  should  iniHgine  that  if  made  of  goiid  wrought 
(sheet)  iron  with  proper  valves,  thej'^  would  not  eost  more 
-than  from  200^,  to  260/. 

Auotlier  variety  of  these  pans,  as  manufactured  by  the 
MesBrs,  Blythjfi  represented  in  Plate  XIV,  and  is  considered 
by  many  planters  in  the  Matiritius,  Bourbon,  and  Proyinoe 
AVellesley^as  being  preferable  to  that  in  Plates  XI.  and  XIL 
Figure  A,  Plate  XIV.,  is  a  (hlrd's-eye  view)  phiu,  shoivin^ 
the  length  aud  breadth  of  the  panf^  ^  Bis  the  longitudinal 
section  ;  C  is  the  cross  aectlon  at  A,  showing  the  flat-holtoined 
form  of  the  second  laebe ;  whilst  D  Is  the  cross  section  at 
/,  abowing  the  round-bottomed  form  of  the  three  evaporatoro. 
It  will  he  seen  that  these  pans,  nnlike  the  fornicr,  are  con- 
nected leng;thwaye,  instead  of  sidewayat  by  tliis  arranpe^ 
ment,  the  boilormen  h;ive  les^  difEeuUy  in  eleanin^  the 
lirpjor ;  the  Jlue  is  iiarroner  and  longer^  and  cunseqnently 
the  flame  and  heated  air  have  a  greater  length  to  trnverse 
before  they  rcaeh  the  chimney.  The  comojunicntioa  be- 
tween the  pans,  la  by  means  of  slide  valvcG,  worked  by  small 
I^ers;  and  in  tbia  plan,  as  In  the  former,  tbe  tocbe  is  the 
second  from  the  furnace.     Both  taches  are  flat^bottom^. 
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wbilst  tlic  tbrce  evaporator*  are  round;  us  shown  in  cross 
section  D.* 

This  pnrlieiilar  kinJ  of  batlt^rie  is  in  t;spocifll  ffl^'our  in  llie 
<;olonio«  1  have  nameU ;  nndf  on  the  wbolo^  I  prefer  it  m^EcIf 
Ui  wi/  olher  that  I  have  ever  seen  ^  this  T  pitn  sfate  of 
thenL,  after  mure  thuu  eight^eu  uionlh^'  obi^orvatiofi  of  fheir 
performance.  All  the  set»  tliiit  I  have  aeen  are  of  blject  or 
plate  iron,  of  about  onc-iifVh  of  an  inch  tliick  ;  and  the 
ledges  lo  afford  boiling  rooni^  which  are  not  shown  in  eiihei- 
pUtt;,  are  ntade  of  v^ry  thin  sheet  iron,  bent  to  the  doaircd 
wjigle.  These  ledges  are  generally  riveted  to  the  pann  in 
the  colony,  as  Uiey  otherwise  are  liahle  to  be  broken  off 
during  their  passage  from  England. 

The  clariSera  and  preci|ulatora  ^re  of  course  plact-d  sirai- 

Ij  in  both  varieties  of  batteries,  although  they  are  not 
wn  in  the  Plate  XlV.-f 

I  hftve  every  possible  reason  to  speak  well  of  these  eva- 
porating pans,  from  the  exrellent  woi-k  whi<.*h  I  hnve  known 
thL'rii  to  perfijrm,  ami  1  am  sure  (liat  the  testimony  of  every 
pl^inter  who  has  used  ihetn  will  bear  me  out  in  all  I  can  say 
in  ibeir  favour  ;  hut,  whilst  I  am  bound  to  accord  them  tiiiii- 
mentation  in  proportion  to  thcJr  inerita,  it  is  impenttively 
necessary  to  state  my  conviotion  that  tbc  pana  bei^t  suited 
to  the  boiling  ot  sugar,  if  over  a  naked  iire,  aresballow  \mns 
vitli  tlieir  bottoms  slightly  eonvey  inside. 

In  these  several  plans,  it  being  understood  that  wood  or 
coa\  is  to  lie  used  (iiisteiid  of  cane^traslO,  the  furnaces  wonhl, 
of  course,  be  made  to  suit  the  most  ecenomical  consamption 
of  such  description  of  fuel. 

Hc<:eutly»  however,  the  desire  is  becomings  extremely 
Atrong  lo  hoil  the  eane-liqnor  entirely  by  atenra,  iiistc^vd  of 
over  naked  fires  ;  planters  are  beginning  to  perceive  the 


*  Thk  t>l(ui  i»  idrntlul  wUh  Glmirt'i. 

t  TbPte  Ikikns  cuif.  uach  TOiiye,  uf  Jive  ircii  (iiiil*  n  1,COO  tfathut,  £IlK1     It     o 

Foar  PrfeCBrfln  coiiralhtng ^iX)  gnllnn^.  focli  £3U,-...... ^-J*t    it    u 

»aeIu<llng»!lfittiiiB»j*C.ail!ljnwl«4  tead  J  forexportfltJon- 

Tutfti,     £:J90     0    u 
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ulvftnU^  of  eripontii^  tfaeir  oae-liqaar, 

iUo  rink  of  burning  it  ns  it  pasiefl  throng'li  die  botfa;  pfl 

I  linvo  aeen  drawings  of  erapontw*  %o  hwtgJ,  whkli 
at  ttuH  uiomeiit  beiDg  worked  with  gremt  luuCMi  tn 
mid  Java;  Atid  the  accounts  thit  I  faare  rcccired  of 
|H*rtivt  ndnptntioii  to  the  reqairemeots  <^  the  ■agar-pltf 
L*iitiivly  coincide  witli  the  TiewB  I  hare  long  enterlAisci 
[IkO  Kubjot't. 

PIttle  XV.  rcprescDts  a  range  of  six  eraporatiiig  p 
Lundo  of  wrouf^lit  Iron  (plato  or  sheet  iron)  and  worked 
lilonti).  In  fi|rnrc  1,  tt  a  are  the  six  pans,  ochi tain iog 
L'opiuT  norm  of  tltree  inches  diameter,  and  having  eatek 
li^Liblo  bottom  ;  b  U  the  steam-mun,  through  which  i 
itcani  is  supplied  to  tho  pans;  cis  the  condensed  wate^■F■N 
Troni  the  bottom  of  the  pans ;  dd  the  valves  for  lettiag  m 
r>r  slitittmg  ott' steam  lo  the  worms;  ee  the  valves  for  letliif 
ntr  tbo  condensed  water  from  the  double  bottoms;  ff^, 
tbc  sluice-valves  connecting  the  pans  with  one  anotbv; 
r?  <f  (in  figure  2)  the  bandies  for  raUing  the  slaice^valvei  If 
iCTew  rods  ;  h  llic  condensed  water  cistern ;  J  the  pipe  ^ 
i^ftiryin^;  off  tliL-  c^ondcnsed  water  from  cistern,  and  jI  d» 
valve  for  UistrbnJ'^itii^  the  syrup  from  the  last  evaporatttf  v 
Cache.  These  pans  contain  each  450  gallons  of  cane-liqofl't 
and  are  worked  as  follows ;  the  steam  being  let  into  ^ 
main  b  from  tlie  boilcni,  i&  let  into  the  worms  of  the  six  pstf 
by  opening  the  valves  d  (so  that  either  pan  ean  havetbe 
steam  let  into  its  worm,  or  ahut  off,  without  in  any  wsy  iS' 
terfering  with  the  other  pans),  and  passing  through  tbc 
worm,  enters  the  double  bottom  of  the  pan,  from  wheact^ 
is  discharged,  as  condensed  water,  through  the  escape-vilf' 
e,  on  the  condensed  water-main  c»  The  copper  worms  a' 
so  fitted  that  they  can  be  turned  up  and  cleaned  wheDcr* 
required,  which  is  managed  by  the  two  ends  of  the  wor* 
working  in  stuffing-boxes  or  swivel  joints. 

The  great  advantage  of  these  steam  pans  is ;  first,  tb' 
the  quantity  of  steam,  and  its  pressure,  can  be  nicely  reg*; 
lated  by  means  of  the  valves  d  and  e,  so  that  not  the  smalls' 
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fear  need  be  enterttdned  as  to  the  Irability  of  the  Uqiior  or 
sjrnip  to  Ifurn,  wliieli  ifi  vlher  caaea  maj  arise  from  fiteam 
kept  fit  a  great  pressure  ;  BeooTLcllj,  any  or  e^cry  pan  luny  be 
nsed  TFiihont  interferingp  witli  each  other,  ^team  being  let  oa 
or  siiut  wtt' without  afitctirg  Ihcworkiir-rof  ihe  others  ;  thus, 
if  the  ftymp  19  to  be  coneentruled  in  the  tache,  tlie  valve  d 
1%  opened  qb  wide  ns  pofleible,  to  tbrow  in  a  lai'gc  &raount  of 
steam,  wbiUt  tlie  valine  p  is  5a  i^dju$ti>d  ns  I0  kee|)  the  pres- 
sure Dp  to  a  certain  degree,  and  diret^tly  the  point  of  mn- 
rentralion  i^  arrived  at,  the  valv^e  rl  hi  closed  ard  r  opened 
wide,  until  the  ekip  b  atnick,  Tlicre  ie  also  a  skimmings 
gutter  nppertaimng  tc  the  range,  but  which  is  not  shown ; 
the  cTigrnving  bein^  intended  more  to  convey  a  correct  idea 
cf  the  steaiu  apparatus. 

This  steam  battery  19  that  which  is  supposed  to  occupy 
M  place  in  the  improved  plan  ormaTiufaelory,  Plate  IX. 

The  ncKt  range  is  Shear's'  copper  steam-heated  evapora- 
tOTH,  Goinprisirig  sereii  pa^ns  made  of  copper,  with  tci^t  iroa 
fiteam  jackeia,  and  containing  eech  a  coil  of  copper  piping;. 
Plate  XVL  represents  a  plan  (bird*s-cye  viey^),  a  longitti- 
djnal  section,  and  a  erosa  seotion  of  theae  eraporatora, 

4  dp  arc  loTcli  copper  pnnfi  wilL  cost  iron  ^(catu  cuci  or  b&Mama. 

hltti  couplo  af  pifira  rumlng  iu  fronl  uf  tlie  puTiB  tor  auppSjn^  sleBm, 

■04  caro'^K  olTiUt  condcm'od  waht,  by  uicimt  gf  a  cuck  wTUiiii  onl- 

iMa  or  vnys. 
r  tbeolalcc  vdlvcH  canDocHDg  tho  -put  Tap  iLc  purpdaoof  diavring  dcrwa 

Uqanr  Tittia  one  pan  l<>  ihe  other- 
d,  two  cocka  for  tllacharglnij  tlic  nyr^ip  wli^'n  aufEdcDily  cDnccblrninL 
4t  OOflkt  tftlh  til  WHyg  or  oiitlcls  t^  iuddiu  dF  il  liich  tlie  vtiuni  aiMy  btf  Bil- 

nullcd,  and  llic  (ODc]«iBc<t  wafer  carrltil  od*  «|  ibe  sume  limtij  lo  add 

fiinD  Dcy  one  ]iHa  lu  ihij  wT- 
^,  b  a  ^tl«r  fur  coQ^ejlug  cla^Btd  caoc-lJiiLiar  to  the  pans. 

These  copper  pans  have  been  Bupplicd  by  MesarB,  Shears 
fttd  Sone  to  many  plaiilers  of  the  li^st,  and  in  all  cases  they 
have  given  very  greet  eaiigfaclion  -  In  the  plan  represented, 
the  cane-ltqnor  is  supposed  to  run  from  the  precipitalopp, 
slong  the  gutter^,  into  either  of  the  pans  ;  but  il  would  very 
»arely  liappen  that  sitch  hquor  ran  iato  otUcr  than  the  ^st 
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or  second  eTaporators,  eicppt  in  ctmiTiienring  work ;  for  ll 
liqtinr.  as  it  is  deancd  and  boKs  down,  la  drawn  into  th 
other  pans  succefisivelj  tlirougli  the  aluiire  viilvt's  c. 

When  working,  u  moveable  gutter  is  placed  over  the  firat 
second,  fmd  tliird  evaporators^  for  the  purpose  of  coaveyiaj 
uvvny  the  scum  that  h  sktimiLod  otf ;  althoue^li  it  is  to  be  ex 
j>eeleJ  that,  by  adopling  proper  measures,  a  very  Gicall  poih 
tion  of  scum  would  nse  in  tlio  eyaporating'  pana,  1  had  aP 
opportunity  of  seeing,  al  the  mannfaclory  of  ifeasrs.  Shean 
and  Sons,  some  of  these  copper  steam  pans,  which  they  wen 
niftkiiig  to  f^end  abroad,  where  they  were  to  be  used  as  ilefe" 
fialors  i  conser^irenlly  there  was  a  alight  diHerouce  in  respec 
Eo  the  slutco  valT09  and  other  tnfling  matters,  which,  o 
course,  a^  dcfeeators  they  did  not  reijuiro, 

I  had  very  great  pleasure  in  remarking  the  eitcellen 
norkmFinship  b^^stowed  on  them;  ivbich  to  a  planter,  vrho  W 
oAen  snlTers  from  had  work,  is  a  matter  of  iiartk'ular  ini(>or< 
tance,  Boiling  eaue-julce  by  steam  is,  in  my  opinion,  ih« 
very  best,  and  in  the  end  far  cheapest,  method  the  plante 
can  adopt;  wherever  there  is  abundance  of  fuel,  of  conrFiQ 
the  expcdicney  becomes  still  morefitrongn  I  ttm,  howeveti 
av^ore  that  many  planters  will  be  quite  aghsEt  at  the  ban 
idea  of  incurring  the  expense  neoesiiary  to  establish  a  jiropei 
boiliug  range  worked  by  « lean],  on  an  estate:  but  it  mital 
he  borne  In  miad  that  it  is  incjmbent  on  me  to  point  out  U 
thejplanting  eommtinity  the  ber^t  means  of  man n fact urliij 
their  produce,  leaving  it  naturally  to  theniaelves  to  deter- 
mine to  what  extent  theJr  means  will  warrant  them  in  goingi 
The  pans  in  Plate  XV,  are  capable  of  yielding  symp  foi 
six  tons  of  sugar  in  twelve  hours  boiling,  and  therefor* 
fully  conipeleut  to  lake  off  a  crop  of  from  500  to  750  toiu 
of  sugnr  ;  now,  as  a  matter  for  reflection,  I  will  suppui^e  aia 
estate*  making  300  tons  with  the  common  pans  bung  ova 
a  naked  fire,  then  allow  (aa  we  very  safely  may)  that  b^ 
means  of  the  Eteam  pans  an  increased  return  is  secured  o 
3  per  cent,  =  15  tons  on  the  w!iole  crop,  and  that  ih< 
4|uabty  ia  somaeh  Improved  as  to  sell  in  the  Brituih  inarke 
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ftt   2f.    per   c^L    h]g;1ier    ihan    before;    the   ae(K>Jirit   ivoiiIJ 
iheii  stami  thus: — 

^OU  tObg=  lU^tUO  «wtA,  ilUEoi  iiE prove d  Jn  ijDilit;,^.  ptr  citL     UMHl     l) 


£L1IUI     D 


I  dii[ik  llie  increased  rtuaniity  an<l  quality  art<  only  gUted 

licrc  at  ubuLit  oiie'liuir  ivLat  iroulJ  re&lly  result ;  but  ut  the 

vtry  low  ratecf  iiuprovemenleakulaledforiii  thi3iiccourf,wc 

fiiitl  a  sum  accruing  moi'e  llin.a  siitficient  lo  pay  lor  tlic  atcfliu 

puis  apU  Gtcam  boilers  complete  :"  of  course,  not  mcludiijg 

the  delbcators  or  vacuum  pan  ;  for  to  eflect  the  improvement 

ft^ckcrieU  on,  ihoeteam  evaporjitor.^  mi^ht  niauEtge  to  accoin- 

J^lidti    the   ctjn  cent  rating   operation    without   the    »\d    of    it 

Vacuum  pEJit  merelj  by  having  &  moveable  wheel  (similar 

t^   WcUar^)  fitted  to  the  Ja^t  [mn  or  coucentratlug;  tacLc, 

«^  tJial  it  could  be  moved  away  when  not  required.     This 

^^^LpcI,  worked  by  a  baud  from  the  engine,  together  with  a 

(hoarding  to  keep   off  the   titcaoi  from  the  other  pau&,  would 

fee  atl  that  is  necossary.     No  capiialist  in  aettling  a  fiue 

^?5tate  of  SOO  tons,  would,  liowever,  be  doiug  ju^tlc^e  to  the 

^iroperty*   v«ere   lie    Lo    neglect  furuishizig   the   mauufaetary 

^frith  the  maeLiueiY  beat  calcultited  lo  produce  the  largest 

ttiaiOUDt  of  sugar  at  the  cheapest  rrite.     It  is  only  the  planter 

"^hoee  necessities  ore  great,  who  will  content  himself  with 

make-slidt  oontriraacea  to  arrive  at  a  desired  result. 

Tbe  great  boJy  of  planters,  whose  affair*  are  unhappily  in 
A  aiaii!  of  embarrasstnem,  uannot,  I  am  well  aware,  provide 
fiifidt  sufficient  to  purchase  expensive  steam  machinery; 
bui  I  do  not  see  any  e:(peudjture  ihat  may  not  reasonably 
he  incurred,  even  by  the  most  necessitous  planter,  attendant 
on  ibc  purchase  of  Dlyth'a  improved  pans,  or  evaporators  of 
similar  chivractcr.  It  has  been  too  much  the  cuatom  to  view 
uilier  than  eopper  pang  as  unsuitable  in  su^ar  manufacture  ; 

*  Tlie  cf«t  uf  one  ench  nnge  uf  L-vipuratuifl  (piste  lA)  PonUiiiilug  3J00 
fftUofU  (vf  liquor,  liigi^h^r  with  ivu  liirgi^iTc-nin  VKjiltc^uf  impruvtJ  con^lruoLbn, 
wonld  bfl  tboDl  ^QLj  evpitUt  of  Unupg  uul  hIi  tau  o{  ingir  ■  lUy h 
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and  the  conaequcnce  1%  that  when  an  improTed  forui  of  pan 
IS  siiggc&lcil  to  tlic  Jmaaicn  pknter^  lie  immediately 
fiires  up  IF  his  iuiagJLatloQ,  a  mogii^ticoat  set  of  copper  pftOSi 
costicg  a  sum  of  money  very  fur  beyond  bU  means. 

But  this  need  not  he  ;  my  own  ewperieflco  diiriui^  Ibe  last 
seven  years  has  shown  me,  that  sugar  can  he  jirodueed  m 
ii'Dii  jianfl  &Ji  good  &tt  that  from  those  of  copper.  Copfjer  is 
a  bet(i?r  ronJuctor  of  heat  than  iron,  and  it  may  po^ibl^ 
happen  iliat  iron,  aa  a  metal.  atTects  the  juice  at  tiniea ;  hat 
I  cannot  aay  tbit  1  think  any  great  injury  mn  Jiriae  from  the 
latter  cao&c,  or  much  lo»^  of  fuel  Erom  the  fonucir. 

The  claritieror  precipitator  (wLifhever  it  may  be)  whdreiii 
reftgenla,  such  as  sulpharioncid^sijlpbute  of  alumh:ia,  &«,&«. 
are  used  for  tlie  allimaf.pclarificalicn  of  the  joice,  if  made  of 
iron,  \•^  liable  to  impart  to  the  juiee  a  nietaliir  taint^  a.s  ihe 
iron  becomes  oxiiliied:  but  it  appears  equally  certain  that 
such  reagents  also  oxidixe  copper  l  the  point  therefore  is,  to 
choo5C  between  the  two  oxides;  end  here  it  seems  ihat  the 
oxide  of  iron  is  tbe  more  injurious^  inafimueb  as  it  attroota 
moisture  from  the  ainiosphere,  and  co«Eeqiiewtly  eauMa  n 
deliqiie^E^oeTice  in  the  su^'^ar,  when  it  exists  to  any  extent.  It 
would  therefore  he  expedient  to  h&vs  at  least  one  eopper 
precipitator  in  which  these  reugeuii  *'Oiild  be  csed,  if  coiisi- 
<lered  desirable.  The  planter  who  can  aSord  it  rtill,  on  the 
other  band,  have  all  bis  prceipitatord  of  copper,  if  not  hid 
clftrifiei's  and  boiler  riingcs,  in  fex-.U  the  question  whether 
really  i^uperior  ninchinery  or  that  of  an  inferior  da^s  shall 
be  used,  h  uUogether  one  of  ponnds:,  shil]iug«T  and  pence, 
wKJeh  (he  position  uf  ihe  plaufer  innat  deeide- 

The  judicious  hanging  of  tlie  boilers  or  evaporating  P^^^i 
is  a  mbject  of  such  great  hnportance,  that  I  lauat  particD- 
larly  direct  the  attentiott  of  the  planter  to  f  his  great  means  of 
economizing  Lis  fuel.  A  range  of  evaporators  badly  bung 
will  frequently  eotigume  as  much  fuel  ae  two  ranges  that  are 
well  bnng,  and  yet  not  do  eo  much  or  ?ueb  good  work  as 
either  of  tlje  latter.  In  Janiaiea,  the  chimney  flues  bxv 
naualJy  very  much  loo  fimall;  of  which  fact  umiiy  planters 
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ItATe  of  Ute  years  beeactuiTtnced;  eoosequentlj  utfltiy  e^ULea 
bftvo  not  ooly  had  ibcir  coppers  re'liuu^,  bat  their  cluiuiieys 

rebuilt. 

In  ibese  cases,  the  improTemcnt  in  thoir  workini^^  And  the 

economy  or  fuel  has  b^en  so  great,  that  (he  iriflra^^ers  oflbe 

Mtate«havee?L|)reaHe<l  themseWei^  i|uiic  tJeJightcd,     In  resj>ect 

to  machinery,  well  huag  boilers,  and  Urge  chiiuiiejs,Deme- 

nm  aCGiiia  to  have  »cl  the  c^tanipEe ;  an  example  which  many 

of  the   islnnds  (ire,   1    unUerslaiid,   following.     In   hanging 

boitera  (evaporatora),  a  very  p^reat  object  i&  to  secure  the 

admission  of  a  supply  of  air  about  the  second  tache,  or  the 

third  boiler;  n?3  by  this  menns  the  conibustion  of  the  fuel  U 

rentltrred  coBn[ilele,  andliUle  or  no  smoke  is  seen  to  issue  from 

tiie  ciiunney. 

A  wedge-like  slit  or  opening  !u  the  wall  accomplishes  this 
eod  very  d<eair"ably,  id  est,  a  slit  in  the  wall  (between  the  Hrst 
«Dd  fccond  taehe)  tjf  about  ei^bt  iuehcs  higli,  half  an  inch 
wid«  ^iiext  the  due),  and  opening  outwards  to  til^n  inches 
^ride. 

Ta  thJa opening,  a  loose  hriuk  may  beplatrerl  »o  0.4  to  regu- 
late th^  admi^^iioii  of  run  The  Hrat  time  I  saw  this  plait  in 
opcratiof]  was  ja  tbe  upper  part  of  ludiaT  >vhen  visiting  a 
iiati>'e  kerkhanna  ^rctinery)  on  a  large  ^calc.  The  fire  was 
lftrgc,and  burning  ticrcely,  but  i  saw  no  smoke  oovulr^  from 
the  ^ery  low  eliimney  ■  so  I  inquired  bow  it  happened  that 
alM  wood  buxned  so  brightly  and  well,  and  no  5U3oke  came 
from  the  chimney,  wlien  the  native  iniraedialely  jkiiated  oat 
to  tnii  iwo  small  openings  (as  I  have  desi:ribed),  whit'h  ad* 
mitted  air  into  the  midat  of  the  burning  muss,  and  efieeted  the 
cojupkle  combustion  of  the  fuel,  without  produeing  any  smoke. 

To  test  the  eftectof  these  air  boles,  I  had  treeU  wood  added, 
wkicb  oeeasioued  the  smallest  possible  amou^it  of  ^oioke  to 
Ksue  from  the  chimney.  I  then  stopped  n}>  ibe  air  holes 
when  the  smoke  rose  in  dense  volumes! 

Onring  some  <.lavs  that  I  remained  in  the  neigbhourhood, 
I  tried  tiie  ;?ame  experiment  and  many  others  cf  a  aiuiilar 
cbarnctcr,  but  alwajjs  with  the  same  result,      i  found,  on 
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inquiry,    that   it   wna  a    very  niicicnt   castom*  and    nitn?h 

practbed  by  the  Ncpaulcse.  1  neversaw  it  m  India  bul  tbroc 
timefl,  for  the  nntivi^  kerkbaniias  very  sdUoiii  have  Any 
c\ihm\ies  lo  tlifir  furnaces  ;  but  what  I  t^id  see  tvn^  soentirGlf 
(■onvindng,  tlmt  I  ^bouM  |j<'ver  tliink  of  erecting  (Ijiiti^ing) 
cvAporutors,  or  boilers  of  any  description,  witbout  liuvmg 
tbcni  provided  with  similar  inlets  for  a  stjppl;  of  air  lo  ai^ 
coinbnstion. 

In  Uan«^ing  the  oIorLtierG,  they  ehouM  be  fio  plaeod  thai 
the  Iieated  air  Croui  tbe  cvaporEling  range  mny  |»oss  under 
tbem  wlien  ibey  rrc|itire  to  he  henied,  or  np  xhe  ehiinney 
direct  wben  not  rf^^^uired.  Por  tiisUiice ;  a  iitaia  fine  ruiLS  in 
front  of  the  cl  an  Here,  with  cppropriute  dampers  to  aduit  the 
Jjeated  air.  &c.  under  either  of  the  clariticrs,  as  may  be 
necessary,  or,  when  iiol  wanted  for  the  clantiers,  thon  xo  the 
chJDiney  direct. 

Tlie  only  inconvenience  in  this  mode  that  I  know  of  is, 
that  at  times  the  Qro  may  be  &c  pcv-crful  thai  tbe  contenls  of 
the  t'liirifier  may  bii  lieated  to  u  greater  degree  tlian  li^  deair- 
aMo;  but  thitf  ean  oidy  ari^e  from  the  grofis  neglect  of  the 
attendant,  as  tbe  damper  of  the  flue  leading  direct  to  the 
cbimtsey  being;  but  very  slightly  opened,  would  immediately 
lessen  the  heatn  There  should  be  aii  opening  under  each 
elariiier,  for  tbe  purpose  of  making  a  fire  to  heat  its  contents 
pi'evious  to  fire  being  "(tailed"  lo  the  evaporating  ranges. 
I  do  not  mean  that  grating  Imrfi  ne^d  he  placed  under  the  _ 
clarifierp,  for  I  believe  that  there  is  no  necessity  whaleFer  for  f 
them,  a9  a  Builicient  fire  can  be  obtained  without;  for  it 
muethc  remembcre<I  that  the  lovi'erthctemperaturcatwhicb 
the  jnicc  can  be  made  to  throw  up  its  acum,  the  hetlcr  ;  at 
nil  events  it  never  should  reach  the  boiling  point- 

If  there  is  any  part  of  the  operation  in  iphieh  the  employ- 
ment of  a  few  handfuls  of  cane-trash  for  fuel  may  be  sane* 
lioned,  It  is  in  heating  two  or  three  clarifiers  of  jniep  at 
the  com  me  a  cement,  to  ataxt  the  ranges-  But  it  must  \te 
observed)  that  I  have  seen  numerous  cases  of  wood  being 
used  under  far  more  disadvantageous  circumstances,  and  yet 
burning  brightly  and  well. 


FBirno-y  fl  aj»o  dumonts  prLTERs, 
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prccipLlatora  sboald  always  hnve  fire  places  and  grat- 
ing bars  of  their  own,  quite  distinct  from  tlie  clarifiere  and 
evaporators;  eo  that  there  may  be  no  connection  whatoTer 
with  the  riu&s  of  the  latter. 

In  connection  with  the  precipitators,  1  shall  have  ot'tra^ion 

to   speak    of  cisterns  for  fining  the  cudb  lirjiior;   I  therefore 

may  mention   that  there  is  no  necessity  to  uiake  them  of 

as  good  wood  will  auswer  perfectly  well — the  only 

caution  rcfiuisilc  being  to  wush  tbcra  well,  anrl  then  rinse 

them  down  with  liuje  water,  ^vliich  ivill  serve  to  keep  ihciB 

ite  street, 

After  the  liquor  is  boiled  down  to  a  synip  of  the  desired 
*lensify,  it  is  ]>as9eil  on  to  (he  Hiareoal  filters  in  orJer  to  3/e 
<leco1ori^ed.  These  ftiters  are  of  vfirioLLs  kinds,  and  many 
«f  them  discover  a  considerable  degree  of  ingenuity  in  their 
const  mot  juu. 

Thud  WQ  have  Peyron's  lillcrfi,  which  are  air-tight  copper 

linders  of  six  feet  in  height  and  three  feet  in  diameter, 

ith  double  bottoms  to  each ;  ihey  arc  ranged  three  together, 

the  pipe  of  the  first  leading  from  ita  double  bottom  up  to  the 

top  of  the  set!ond ;   the  ^1;^:  of  whidi,  in  like  manner,  leads 

iv  tlie  top  of  the  third  filter. 

The  space  between  the  false  bottom  and  the  lop  of  each  is 
well  packed  with  aaimal  charcoal,  in  grains  ;  and  the  synip, 
being  let  in  at  the  top  of  the  first,  jiassee  througli  the  three 

I  fillers,  and  is  let  ofi"  by  means  of  a  cock  in  the  last  one, 
p  Duinont's  filter  consists  of  sl  wooden  vessel  or  box  of  about 
Bree  feet  square  at  the  top,  two  feet  at  the  bottom ,  and  iibout 
Brce  and  a  lialf  to  four  feet  deeji.  It  has  a  double  bottom, 
Ir  rather  a  perforated  false  bottom,  with  a  piece  of  flaunel 
Ipread  on  it,  over  which  is  laid,  very  CTcnly,  the  graaular 
animal  charcoal,  prcricualy  moistcnt^d  with  water^ until  about 
two-lhirds  oftheboi  is  filled.  An oi he i*  piece  of  fiaunel  then 
«oTer^  the  charcoal^  over  which  is  laid  a  pleee  of  wire  game, 
Comiuu ideating  with  the  spaee  between  Uie  hotloiua  U  a 
small  tube,  or  air  pi[ie,  to  let  the  air  escape  into  the  atmo- 
sphere- When  the  syrup  has  passed  through  the  body  of  the 
^HluTcoal,  it  is  drawn  otf  by  a  cock  which  is  fitted  into  the 
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vessel  below  the  faJi^o  bottom.     This  ^eeiua  to  me  h>  bd  ft 
simple  Qikd  very  excellent  filter, 

Th£  next  U  the  improved  aiuinfil  charcosl  filter,  bj  Sh«a» 
ADtl  Sons,  of  Bankside,  London, 


SaKJfta'v.  ]xp>tov£ti  Cntjico.;.].  FiLTsnt, 

The  above  repj-esenls  two  copper  cylindrical  vessels,  ooo- 
nectad  with  e&eb  otber  so  tliat  lUey  con  be  tvorked  eitbei 
■ippanitely  or  lOf^eiLer.  The  syrnp  is  Itt  iuio  the  upper 
chamber  B,  by  tbe  cock  o,  frooi  wlui^i  it  parses  ibrougli  the 
botlj  of  the  charco&l  contained  ia  the  large  duhmber  A,  into 
the  lower  chamber  C ;  and  is  diaehargcd,  purilicdt  bj  Uw 
cock  ^,  into  an  appropriate  gutter. 

Bat  if  the  two  HJters  are  recjuircd  to  be  used  togetber.  Uio 
dJe<.diar^  cook  of  ihe  lir^t  tiUer  must  be  shut,  aitd  its  cock  « 
most  be  opeoed^  the  syrup,  which  has  then  passed  ikroagb 
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Uie  fiist  Alter,  &&y  A  A,  vr'di  coD^cquetitly  riae  tliroug'h  tlid 
pipcy^  iuto  the  a|>por  chamber  U  of  tbc  second  Qlier^  tha 
cock  fJ  b4^]n<;  also  u|ieEieii  to  admit  it,  and  pacing  ihrougU^ 
the  L'tittrt^wil,  as  in  tlie  Urst   filUT,  will   be  let  ofT  Uy  die  di 
obaf^  crrck  &. 

EiLbef  iilter  can  he  made  tlie  ^rji£  in  ihe  operation,  as 
mha  convei]i<.-iicfT  for  tbey  both  are  similarly  provided. 

Every  part  of  the  filter  coo  be  wasbed  out  ^nJ  couipletel 
deeiLscd  by  we^ns  of  bot  water  or  attain  admitted  tbroijg 
Lhe  oock  A,  nbicb  is  eoucecied  «itb  tlie  pipe  ff^  a^nd  com 
Quibda  by  tbe  oocka  c,  d,  f,/,  all  ]>arts  of  the  apparatus  ;  t 
cock  k  carrying  nff  tbe  dirty  water,  kc.  from  ib^  upper  ebam- 
her  B ;  and  ibe  disidiargi^  cock  h,  from  tbe  lower  cbanil>er  C. 
Tbe  eoek  h  may  at  times  be  used  as  a  foul  afr-cock  ;  but 
tiiere  are  small  air-oocka  for  tbi^  eapecial  purpose,  botk  m 
ILc  upper  aod  lower  cbaTubera,     All  ace u mill ationa  of  dirt 
oan  be  cleaned  out  through  tbo  several  man-boIcs ;  nnd  the 
cbareoa)  taken  cut  and  replaced  by  the  same  meaua.     These 
tiltere  eau  be  puri^ed  by  the  fiearcbing;  power  of  riteuiu,  let  ia 
tbrougb  tbe  cock  r,  which,  mnst  be  connected  with  &  pi 
fram  the  ateatn  boiler. 

Tlierc  can  be  uo  doubt  as  lo  the  efficiency  of  tbeae  i 
proved  filtera^  and  the  easy  manner  in  which  ihey  can  be 
worked;  but  their  e^ipenac  aa  a  Hrstcofit  1  am  incbned  to 
Ibiuk  will  operate  against  tbem. 

The  peculiar  property  that  aniu^al  cbarcoal  hati,  in  deco< 
louriufir  and  otherwise  purifying  syrups,  is  of  bo  eomplicatod 
And  extruonlinary  a  character^  tbiit  anything  like  a.  clear 
Kqilsnation  lias  never  yet  been  ^iven  as  to  tbe  particular 
muMa  which  influence  its  action.  Aiuong^t  tbe  best  ac- 
coants  we  have,  is  that  contained  in  the  prize  essay  of  M. 
Pftyen,  wherein  he  stateSi  1.  Tliat  the  decolouring  power  of 
charL'oal  depends  in  general  upon  its  stale  of  division;  3. 
That  in  llie  varioua  cbareoals,  the  carbonaceous  matter  fiets 
only  upoo  ihe  colouring  matters,  combining  witli  ^nd  pre*H 
cipitating  ibem  ;  3,  That  in  tbe  application  of  charcoal  to  " 
the  refining  of  sugar,  it  acls  alau  upon  tbe  gluten,  lor  ll 
ftlngularly  promotes  crystallization;    4.  That   according  t 
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the  above  principles,  tlie  decolouring  action  of  clirtrroals 

^e  so  iiioclifit'd  ah  to  make  llie  nioal  inert  betroiuf?  the  n 
ActiTC ;  0.  Tliat  the  difitinclioD  between  atiimal  antl  Tcgctablo 
chnrcofUs  is  improper,  and  that  we  mev  Giibalitute  lor  It 
thai  of  dull  and  brilliant  oharcoals ;  &.  Thut  of  tl>e  siibelanccs 
present  in  oltarcoal  bcsidcG  carbon,  and  particularly  aniin&I 
charcoal,  those  which  favour  the  decolouring  action  have  an 
infln^nce  relative  only  to  ihe  carbon  ;  they  serre  a.^  lutxi- 
liari<;5  to  it  hy  inaalaling  lis  pELrtioles,  ami  prc^eiitiug  them 
mere  freely  to  the  action  of  the  colouring  matter;  7,  Thut 
on'nnal  charcoaU  besides  its  decolouritig  power,  lias  the  valu- 
able property  of  tiikiug  liuic  in  solution  from  water  and 
syrup ;  8,  That  neither  vegetable  nor  other  charcoals,  be-  I 
aides  animal,  have  this  power  of  absiratliag  lime  ;  i^.  That  by 
the  aid  of  the  deeolorlnieter,  ur  grfttlmited  tube,  charged  with 
ft  teat  solution  of  indigo  or  molasses,  it  is  easy  to  appreciate 
e^ftclly  the  decolouring  properties  of  all  kinds  of  charcoal- 
It  has  long  been  aiuattcr  of  surprise  with  me  that  planters 
do  not  itvail  themselves  of  the  hii^i'hly  valaable  properties  of 
charcoalT  and  thereby  render  their  sugar  of  a  firet-rate  qaa* 
lity,  instead  of  j^ending  to  Europe  the  very  iufenor  ^ngars 
they  do. 

There  ie  a  very  general  notion  in  regard  lo  animal  char- 
coal ;  iirst,  that  it  ia  very  cxpcosiyc  ;  &nd  secondly,  that  Ha 
use  h  attended  witli  a  great  deal  of  extra  labour  and  trouble. 
Now,  nothing  can  be  more  mistaken  than  such  impresfiions, 
AA  I  think  the  following  observations  will  demonslrmtd. 
Oood  grained  animal  charcoal  can  be  jmrcfased  in  Lonclon^ 
at  13  flhillmgs  per  cnt.aud  '^2  cwts.  will  more  than  fill  a  filter 
of  fonrteoo  cubic  feet ;  ten  of  whicli  filter*  would  be  ample 
in  A  boiling- houae,  making-  eix  tons  of  sugar  daily;  the 
number  of  cwta,  of  charcoal  therefore  required  would  be  20, 
coating  in  Londou,  13/,  • 
The  filter  might  be  (on  the  make-shift  principle)  acotumon 

*  Np«,  bcHt  gtnlnril  BntTUflL  rharcoal  i»  Ruld  by  Mour?-  It,  Sorr  I:  Ihin,  fit 
Ittfir  chtmical  vroiiu^  Ituthertilthc)  nl  13/,  ^qt  li>ii ;  the  pvkoji^  mfl^  bain  bt^ 
of  «LC  cwi..  mtEHiring  tvo  fott  In  IcnatJir  hy  li*cjitr-lw<f  inclict  In  width,  wticn 
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rum  puuclicon,  witk  a  Talse  boKorn  about  six  inches  front 
tbe  reni  bottom,  into  wbich  &paoc  a  cock  filiould  be  fitted  for 
Jrawing  off  the  syrup,  and  a  bamboo  air-lube  might  be 
flieJ,  for  the  air  to  escape  through.  The  false  boiloiu  should 
have  laid  over  it  a  piece  of  coarse  flannel,  blflnkel>  baize,  or 
some  such  coiutnon  material,  on  wLJch  the  clinrcoal,  slightly 
moisltned  with  water,  should  be  very  evenly  and  carefully 
laid ;  the  whole  being  covered  over  with  a  piece  of  baskct- 
vork  oi'  Goa.T9s  blanket. 

The  *■  |ilai]tej-'s  own  filter"  is  then  ready  for  work  ;  and 
certsirily  ^hoiikl  tiol  ^o^t  more  tlid.n  six  dollars;  making  a 
total  sum  for  leu  filters  with  diareoal  cuui|dele,  of  25A 

Thib  wry  moderate  aum  Is  die  fir^it  co3t,  wbich  by  n  litlle 

caro  need  not  be  added  to  for  a  long  time ;  as  the  charcoal 

can  be  most  easily  cleansed  and  completely  restorer!,  by  the 

Following   sim^lu    method.       Aflor    four  or   five  successive 

chftrg^  of  syrup  have  been  decolourized,  the  chiircoal  will 

htire  become  incapable  of  further  action  from  the  colouring 

snd  other  organii^  malter  it  has  abslrRcted   From   tbo  syruj> ; 

liot  water  is  then  pumped  into  tbetiher,  which  takes  from  the 

«)barcoal  the  ^nccharine  matter  it  ]\as   absorbed,  and   thui 

^wat^r  U  reluracU  to  the  first  evaporntor.     A  second  charge 

^f  wraler  is  given,  which,  when  drawn  off,  if  not  sweet  and 

good,  may  bo  aenl,  by  gutter,  to  the  distil   house.     The 

vhnreonl  is  then  emptied  into  a  cleansing  cisleni  (wooden), 

"wlierc  it   is  lefl,   wllh  a  small   t^uantity   of  warm   waler,  to 

iemienu 

Thifl  process  generally  occupies  from  twenty  to  thirty 
liOi3Tfl(ufcordlng  to  the  quantity  of  gluten,  colom'iug  matter. 
Jce,  Jec-  tliflt  the  charcoal  has  abstracted  from  the  syriip)^  at 
the  end  of  which  time,  all  the  organic  matter  Las  beeomo 
decomposed ;  and  tlie  charcoal  can  then  be  cleaned  by  wash- 
ing ii  in  sDcce^Jsive  quantities  of  bot  water,  which  will  at  l&at 
ran  utf  quite  sweet  and  clean.  All  the  water  being  drained 
off,  the  charcoal  is  taken  oat  of  the  cistern,  and  laid  in  the 
»an,  or  some  other  hot  place,  where  in  a  few  momeutB  it  dries 
sti^ciently  to  be  returned  to  the  filters. 

Charcoal  is  well  known  to  bo  a  very  indestructible  sub^ 
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stance,     I  tliercfore  can  see  no  rt^nsor  vrhy  it  shoi 
for  many  years,  being  repeatedly  subjected  to  the  I 
and  deansing  processes  1  have  iDentioned;  sn^ 
puncheOD   filters,   if  ihey  are  honestly  ina<3e  in 
instance,  they  ahonld  last  for  many  years  ako. 

We  see,  tlicni,  that  at  the  most  triflitig  exponeo,  ■ 
the  mosl  ordinary  core  oud  attention,  ihese  anluifll  - 
H1ler9  may  be  erected,  and  continually  worked,  to  ii 
imprDvenient  in  tbe  quality  of  the  sngar  made,  »nn 
quently  lo  the  jreat  benefit  of  an  estate  I     I  l.hinlt  it  t- 
conceded,  that  tliia  decoloring  of  i^yr^ip  by  raenns  of  j. 
cbarcoa]  filters,  is  not  euch  a  rtry  diffitrult  nrtderttiking 
all !     I  even  think  wg  may  go  a  little  further,  and  all 
to  be  one  of  the  moat  important,  and  at  the  same  time 
simple  and  inexpensive  oporarions,  attendant  on  the 
faetnre  of  su(jHr, 

It  requirfA  no  gift   of  prophecy    to  foreiell.   that  i 
conrse  of  a  few  shcrt  year*  every  su^ar  eatnte  will 
animal  chareoal  Altera  ereetf-d  in  the  boiling  bouse  t  atld 
will  it  ho  for  those  estates  which  eommcnce  so  palpft 
improvemeni  at  once ! 

Prom  the  filters,  the  blandied  syrup  passes  Into  a  rm 
ready  to  charge   either  the  concenlrating  aE>parata9  ler^j^ 
Wetifll's  (which  I  have  already  described  atjwge  302%  ortii« 
vacuum  pan> 

This  latter  apparatus  is  the  celebrated  invention  of  tli«i 
HonourublG  Edward  Charles  Howard,  and  is  now  in  rwy 
common  use,  notwithstMnditig  its  exftense.  Plate  XVII. 
represent  a  copper  rucuum  (lan  and  fittiiigs,  as  moQulae- 
tnred  by  Messrs,  Shears  and  Sons  of  London.  The  plate 
^ves  a  good  idea  of  the  vanons  parts  of  the  apparatus,  ivbicb 
the  following  reference  will  render  atUI  more  clear  t — 

±    Tlwb^b-WDtli  ia  whU<h  ihf  lache  it  ftkad  (or^et]  vhifih  Um  lolniAlfllt&MMj 

rocn-dng  oliletQ. 
11     AdndyEii);  claUru^  fiir  cuBU[ii}ijy  tht  Uijuur  fUftdiajjjtil  iVDai  Lbs  tacke.    J   | 
C     <.'opp^c  VArifiiDi   pvi,  mill    t  vlrum  jOL-ksl,  ami  LVrarainm^  servtBl  vaQf  of 

D    Cupper  ^rubalaluT,  n-lth  a  itcAm  jacXflf  dec. 
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S  6teau  erj^ae>  for  vtdrking  alrpnmp  oFpiD,  niatng^  viWr,  Sec 

W  Air  pnmp,  fop  echqiuUag  tlio  vACaum  [lOn. 

G  StMm  boiler  BcL  id  brEck-worhi  far  woi\,ing  fian,  graaulAtrji-,  AnlAngliie. 

TT  Cborgiui^  Tif^t  tlirougb  nfalch  the  Hi]  dot  ucejidi  ftoth  diffTD  tapan. 

I  Diuhirging  i^Te  ind  fi>i'4N 

J  ftliQ-hoIc  BDd  ci>Tvr,  for  the  rsaavcjiiDftoo  ofclean^n^  jiui  vhcB  r^ulmt, 

K  ^ducUoa  pipe,  lliroagb  wbicU  tljc  tUtDi  f^m  augar  ]»  uoHToycd  tocvii- 

dCDKT. 

t     Recalwr.  fornry  ponion  ofsngtr  (hat  may  ««W?rtttlly  boil  ont. 
BC  duEEenser,  wh^nla  (bcitnm  h  candonscdb;  a  Jot  orcokl  wat«r* 
X     Air  T^lvt.  throufli  *rbio1i  Uii:  «ir  cKlia\iAL«l  frum  Chu  }'jaD,  togrUiEr  villi 
tht;  GOEiduaAGiI  lEj^Ain  aik!  injc^tiuu  waLvr,  p«nwi  lo  nir  pnmp. 

PP  nnromclcr  uid  ih^iiniJinrLf-r,  Bxml  on  done  of  Paa. 

Q    The  proof  tod. 

R    Plpt  fur  ai»a«e3irig  rnndUHSd  waTer  from  &ltaai  jikctet  uid  wcrm  la  cod- 

dcnifd  witsr  boi. 
S      An  air  coclt^ 
*T    Cvjtdciiacd  wnln  box.  In  vhich  the  ccndcnKd  wctcr  IVdid  vicnum    pan 

and  gTDDiililor  li  r?ct]v?il  ani  rodimvi]  Into  itenni  boUv- 
17    An  if^cctiwi  cnck  unci  pipo,  wbidi   rcgulatea  tba  qEiAnltEjoT  trbtcT   required 

fi>T  ^DDdcTuto^^  Bicam  ffcm  tha  boiling  m^v  in  poD. 
WTlie  Bitaiu  inaiu,  Bupptjiuj  jam  ami  ^jTaiiulntfli  horn  tleiua  buHcr. 
W    WfltiT  tnnk^  for  fliipplyln^^  boUfr^  ItiJdplIdd  witcr^  HTidgflnenIj»fiT|UK& 
X    Pipe,  cimrfjfn^  fondi'iiKil  nnter  back  to  atoam  builflr. 
V    fltQBin  pipe,  to  lupply  En'iQubtar. 

Z     Vijm  fruni  colli  n-BUrpump  Ji»pplying  lH(Lk< 

a     F'jc  glajH.  fixed  on  domp  of  pAu. 

b    r^ldu  lubd,  allowing  11^(41  ihe  nvnlw  coTit%ini  hd]^  UqaOr. 

A    The  cbimPcy. 

Tills  firrflDgement  h  not  tlie  precise  one  tliat  I  should  select 
for  B  !4Ugar  estate;  but  it  could  st^arfrely  have  been  placed 
lidttcr,  for  the  purpose  of  illustralion. 

Tlie  principle  of  the  vacuum  pnn  is  ?o  nnivereolly  knoiviij 
that  very  little  need  be  sciid  on  tho  sahject  hero.  The  feet 
ihat  liquids  boil  at  a  much  lower  temperature  when  relieved 
of  the  pressure  of  tlie  atmosphere,  is  that  of  which  Mr, 
Hovnnl  Rvailed  liint»elf,  if  lie  did  not  Hcttially  f\ni  discover 
it:   which  we  hure  evpry  rt^son  lo  believe  he  did. 

This  difference  in  practice  may  be  staled  as  rnDgin^ 
bet^eii  loO^and  212°  Fahrenheit,  v^ith  walcri  and  160=^ 
and  '2^1*^  Fahr.  with  syrup:  idaP,  syrup  boils  in  vacuo,  erea 
tip  to  aoneentration,  at  J60  degrees;  whereas, in  open  pans. 
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its  temperature,  when  about  concentration,  is  fully  23t 
degrees  Fahrenheit,  But  in  average  working  with  the 
vaf^uum  paii^  itii  temperature  is  more  commonly  from  105'^  to 
180^  Falirenheit. 

Tbe  evaporation  of  liquids  embrsccs  a  number  of  well 
known  yet  very  singular  fatts,  wtudi  arc  foiinJ  scattered 
tbrougit  many  books ;  l>nt  tliey  geeiu  to  l>c  very  little  lieeded 
by  the  generality  of  people,  altliough  the  busiiieaa  of  moAy 
of  thcfio  persons  may  !)b  compromised  by  such  inattention, 

I  will  montjon  only  one  peculiar  method  of  evapora- 
tion,  wliieh  has  taai^h  the  same  etTect  a<i  creating^  a  Taenum 
over  a  litjuid.  This  Is  pasiiing  u  enrrent  of  dry  air  ovtr  the 
surface  of  any  liquiil ;  uo  matter  how  cold  that  uji-  may  be 
(go  that  it  i»  above  the  free^iug  (joint),  still  the  evaporation 
from  the  liquid  will  be  similar  to  tbat  ^hich  takes  place 
under  a  vaeuum. 

If  cold^  dry  air  be  forced  through  any  liquid,  and  a  current 
be  likewise  mainUined  over  its  surfnee,  the  evaporation  pro- 
ceeds at  an  extremely  rapid  I'ate.     Hot  air  does  not  produce 
evaporiLlion  except  it  be  dry ;  ibat  is,  its  power  of  evaporat- 
ing ]i[|i]ids  depends  on  its  slate  at  dryness.     But  to  vary  tlie 
view;  suppose  a  vessel  heated  by  steam  (and  having  a  |>€eU' 
liariy  formed  top)i  were  to  Lave  a  goodly  current  of  dry  air 
constantly  passing  over  its   liquid  conlente,  the  evaporation 
would  be  as  rapid  a&  if  the  befit  vacuum  were  kept  up  over 
It;  thus  dotug  away  with  the  eoudeasing  appuMtits,  dee,  of  a 
Taf*uurii  pun-     An   air   pump,  howeverj  wouhl  lie  neeessary 
to  keep  up  the  current  of  dry  air,  and  a  peculiar  arrangement 
would  he  required  to  produce  the  dryness  in  the  air  supplied 
to  the  air  pump ;  so  that  it  is  n  question  as  to  which  method 
ean  be  carried  out  prai^lieally  at  the  least  expeufie,  and  ttUIl^ 
the  greatest  effect.     From  every  thing  that  has  nlreadytake 
place,  it  would  appear  that  the  commonly  u^ed  vacuum  pai 
olfers  the  greatest  advantages;  but  I  feel  confident  tltat  ih 
tiuie  is  at  hiind  when  some  material  changes  will  take  plac^^= 
in  this  respect. 

I  have  seen  a  great  number  of  vacuum  paua  of  olL  siKCd,  anL::^ 
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by  nutny  dificrent  manufacturers^   but    those    of   Messrs, 

Shears  and  Sons'  have  excited  my  admiration  to  a  greater 

extent  than  any  others.     As  a  atranger,  I  hare  gone  to  their 

maDafactory  (in  Southwark)  at  various  times,  and  spent  hours 

in  viewing  the  different  branches  of  their  business.     I  Imvc 

there  examined  vacuum  pans  in  various  stages  of  manurac- 

tore,  and  inspected  closely  the  workman&bi|>,  in  the  several 

(Jepa.rtments ;   from  all  wljich,  1  have  formed  a  very  high 

estimate  of  the  chiiractcr  of  their  establish  in  en  t ;  and  I  feci  a 

pleasing  gratiiication  in  adding  my  disinterested  testimony 

to  the  support  of  tlicir  long  established  reputation. 

To  suit  the  requirements  of  fi  sugar  estate,  a  vacuum  pan 
'^^■^ht  be  either  ofcoppL-r  or  iron;  of  course  the  former  is 
'ttueh  more  deairabJe,  but  still  the  latter  will  answer  the 
purpose  very  well.  I  have  therefore  procured  a  drawijig  of 
^n  ij-ou  one  exactly  similar  to  thosu  already  supjilicLl,  hv 
Mos^rs,  Shears  and  Son?*,  for  tlie  Colonics. 
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Ad  estate  ^Thich  had  a  good  steam  engine*  wiMild  be  fully 
able  to  work  a  vacauTu  pan  without  in^umn^  nn  additional 
expense  for  engine  power,  &c, ;  tbt-refore  the  bare  viicuiiiu 
p&a,  with  Ita  recessary  fittings,  vould  alone  be  required. 
Such  a  pan,  6j  feet  iu  difiniclcr.madc  of  copper,  and  rapjib 
Ctf  turoiu^  out  tive  tons  of  sugar  per  diem,  would  cost  a 
366f. ;  but  if  made  of  iron,  with  copper  wormSf  the  cod  would 
bcreduoed  ahoat  one-tblrj,  in:tkin^'  it  therefore  about  2-13f, 
In  the  same  manner,  a  copper  vacuum  pan,  to  make  seren 
toufl  a  day,  would  cost  about  450/,,  and  an  Iron  one  about 
300/.  r  do  uot  aim  nt  j»^itive  exa<:tijeB&  in  this  statement: 
il  is  merely  a  rough  eMimalc  ;  calculated,  bon-ever,  (o  con- 
vey a  tolerably  oorrccl  idea  of  the  expense  of  these  pati& 

TLe  ooneenlrated  eyrup,  after  TeaTing  the  yacuum  jAn 
enters  the  gr;iniilalor'^,  where  it  roniain^  until  it  lias  beeo 
granulated.  Tlie^  vEvuels  are  of  £ueh  capaciry  as  tv  eon- 
taiJi  iihnjt  tlirE!e  ekips  from  llie  pan,  which  are  reeeired  at 
iiilekViilri^  as  tLe  ^yrup  is  oonceutrnied;  the  bi'^t  bdug 
kept  npi  by  nieans  of  steam  jackels,  to  the  Icmperatnre  o 
about  180  lo  200  degrees  Fahronbcil.  Grji-nulnrors  may  be 
of  abeel  iron,  wliieb  aiiswera  the  purjwee  very  well. 

Wliert  tbe  Wetial  pan  is  used  i  nsfead  of  tlie  Tacuiim  pan, 
no  graftulators  arc  u^ed,  hut  the  »iigar  Is  usually  run  nt 
once  into  large  and  shallow  coolers.  Of  tbeije  coolers  i  need 
not  say  more  iu  tliia  place,  iban  that  they  are  no  way  Guitabl< 
for  the  object  that  the  planter  bes  in  view;  lUc  reisons  fo 
this  assertion  will  be  found  in  llie  next  cliaptcr. 

Before  tjuittiug  tbe  boiling-house  department,  it  is  nee«^ 
sary  that  I  should  observe,  lliat  there  oiij^lil  lo  be  (in  nddi- 
(iou  to  the  peculiar  roof  for  facnilpiling  tbe  Immedla' 
escape  of  the  rapour  rising:  from  the  evaporators,  StcJ) 
thorough  draft  through  the  boilin^-bousc;  otliwinst,  tlic 
vapour  hangs  about  the  boilera  so  Uiuch  as  very  scriouaty  to 
impede  the  evaporation  of  the  liquor-  Therefore,  tli* 
stronger  tbe  current  of  air  ibrougb  the  bottiug'bouse  is,  tftie 
belter  ia  it  for  evaporation  :  for  h  niuei  be   remeraberfd  tbat 
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liquids  will  not  ovaporaie  for  at  least  very  4?o*Fly)  in  an 
utmosjibere  loatlud  ivilli  moislure;  seicIi  an  a  boiliiig-Lniisc 
mu^t  be,  wljen  it  is  fille<^l  with  v«pour. 

This  apjiai-emly  trivial  uiafter  is,  Jo  my  opinion,  of  aach 
SL-rious  iiiipartaiii^c  that  I  mu^t  i^arUcularly  direct  the  attcn- 
tioo  ^f  tli«  pInnicT  to  it. 

The  Ciirrug-fifmKt  forms  a  very  itHporUnt  departuoeDt  ta 
Xhi^  inaiiii  facto  re  of  «ii;^ar,  nud  \H  iiiTanpeun^nls,  iliercfore, 
should  engage  particuhir  attention.  Appertaining  to  ids 
Cunng-huTij^c,  it  iippears  that  there;  arc  three  distinct  prr>eesBes 
through  illicit  the  m.'tteriiij  mixst  piiss,  ere  it  can  bo  con- 
sjdfr<?J  in  a  strictly  nmrketalile  condition. 

These  comprise  cryilallitation^  drainage,  and  drying;  to 
iartlilate  whicli^  the  curinfj-lii>use  ehould  be  divided  into  tyco 
nn^nal  coiuparlnu'nts  t  the  liirger  for  crystallization  and 
(Iraniiigc,  and  tlip  i^inalltT  for  JrjJng  the  ?iigar  previous  to  iti 
being  lUK'fceJ  for  sale  or  exportation.  The  former  proeesses 
rcquii^e  light,  warmth^  and  a  certaJu  degreir  of  motstnre^ 
wLiUt  the  latter  tdryingp) demands  liglit,  warmth,  d,i\^  dryntst^ 

Of  cones  and  curing  cn^ea,  there  b  a  very  great  variety  to 
gLooec'  from  ;  hut  as  the  jwculiar  form  and  dimonsions  most 
eulialdej  so  greatly  depend  on  the  ci re u instances  nnder  wliLch 
the  syrup  is  concentrated,  I  slmll  leave  the  wore  pnrtieiiiar 
dwciLssiun  of  that  sutjjeet  nntil  I  arrive  at  that  part  of  the 
manufactoring  procCB*> 

The  Receivers  for  inola^aes  also  depend  on  the  peculiar 
process  of  mannfacture  to  which  the  sugar  haa  been  subjected 
Jbr  ibeir  form,  ^\z&j  and  postucn- 

Scme  curing-bonses  that  I  have  fioeo  in  th9  east,  are  so 
extremely  dark,  cold,  and  damp,  that  one  would  gapposefiuoU 
cliarueterislii^  had  been  particularly  desired  hy  ihe  planter,  to 
obtain  Mtine  imaginary  good  :  though  I  never  could  get  any 
better  reason  tlian  liiat  glass  windows  were  very  eipenaive, 
and  tvooden  rails  and  shatters  dungc^rous,  as  they  oflered 
facilities  for  thcH.  But  the  absolute  loss  accruing  in  one 
year  from  such  an  injurious  coudition,  amounts  to  a  far 
greater    sum    than   would   saGice    to  purchase    the    glass 
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nei'^HSHry  for  wijiiIdwb  ;  wliicb,  orce  fViriiisTterl  to  the  ruHflg^] 
bouse,  ^vould  U&t  for  many  years.     Crown  ^^sisfi,  siicTi  nsf 
sells  in  Engloud  nt  from   3d.  to  4J,  g  foot,  ntmlj  bt-  fouurf 
ailffiL'ienlly   good  to  answer  all  purposes;     using   whicli,    « 
(!urin<;^-houEc   of  sixty-fivf^    feet    Jong,   auO  thirly-suc    f«etl 
wiJo,  might  liave  nin(iows  (eiK  feet  by  four  feel)  at  i^iiarvoU 
cf  six  feet  Jipan  :  or  say  fifteen  wimlows — tin?  ^lass  i^osliot; 
flltogellieronly  £G  (^ix  poitntis). 

Very  oomuion  glass  only  is  necessary,  tlierefore  the  huiu  o1 
£S  is  ample;  but  if  *ve  allow  for  bre«iknce,&c,  weodimnt  be 
far  wrongs  either  way,  m  fisingtheamouTitut  £lO,forncnriTig-J 
louse  offho  fiLie  I  have  instauecd,     In  nddition,  wc  mu^t,  of] 
course,  reckon  ibe  cost  of  the  wood -work,  or  easlits;   which 
should  hcjfxtd;  \ut]\  one  pane  opeuing  in  the  (?emre,  lo' 
fasten  tlie   shuiter*  at  nfght.      In  the  Strait*  spitletnents,  tlt^j 
CliinesE  carpL^ntei^  will  ^jjpply  simh  sashes   (ntmle  of  j^>fl 
wood)  at  two  dollars  (say  eight  shillbigb)  each,  contract  work. 
In  Bengal,  they  would  not  cost  more  than  five  shiiHn^ ;  but' 
reckoning  the  BQslies,  together  wilh  puiuting  and  tixing;  ihu 
glasses,  jfct  an  ftvcragc  3nin  of  leu  shillings  tech,  tht^D  wci 
bare  a  total  sum  of  £17  lOjf.  ob  tlie  coat  of  6fteen  windoiv^, 
conijiletE. 

Tims,  if  we  alloAV  £20  even,  it  certainly  la  not  one-icnth  ofj 
Uie  amount  lo&t  oat  of  every  crop,  through  the  abaenc*  off 
suftieient  light  and  beat  in  the  cunug'-bouse  depurliucnt. 

The  Distil-huuscf,  represented  in  rintea  VllI,  and  IXp  arc 
provided  with  ^hiominga'  receivers,  fennenliug  ciilerns. 
rnin  bulls,  dundei'  reeeirers,  and  distilling  apparatiiG, 

The  fikimmings"  receivers  are  wooden  ve^seb,  linTi  wU\\ 
sheet  kad,  to  contain  the  scnui  from  ibe  evaporator*,  clari- 
fiera,  and  preci[at;itors;  log etht^r  with  th('  washings  of  tlw  twn 
lastj  and  of  all  olber  vessels  u^ed  in  the  bolling-houae.  This 
refuse  goes  nndcr  ihe  gcnenil  nanje  of  skiniLoings.  hihI  i^I 
UBcd,  as  will  he  described  bereur^crf  Jn  the  Dianufacturo  of] 
rum^ 

There  flbould  be  two  ranges  of  ihesi?  reeeivers ;  the '>i)o 
placed  ^bove  The  other,  so  that  the  contents  of  the  upper  ona 
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majr  be  (Ir&wn  tlown  into  the  lower,  for  clarificatioii,  prerlous 
lo  being  used  In  "setting  u|/'  wnsli, 

TliL*  iLTuifUtiug  eialeriis  arc  fllways  muda  of  go<>d  barJ 
wood,  of  Avli jell  dkc;  be^l  for  tinajiurpoactsjainaiea  cedar:  but 
in  IrnJiaj  suul  U  used;  and  itk  llie  Straits,  merlooc,  or  other 
il^irubEe  wood.  Tftcy  fuljoiikl  ha  eonsirncled  wirli  iiiiicli 
care,  »ia  tis  Ut  lie  pcrfivlly  ^vjiter-ll^lil;  antl  afti?rwariU  well 
COktcd  over  on  the  (nilsitle,  ffkb  aiiiuiureordaniuier,  tari  and 
oili  togelljcr  with  a  liltk'  ar^cttic:  wbicli  coDipi^eUion  will 
effectually  pi-atut^t  tbe  wuud  against  white  ante.  These 
cUteriie  are  then  jiluced  in  linos  \,vlb  dbown)  of  about  hvo  feet 
apart,  IprLvjiig  in  the  t^e^ktre  of  ibe  hoase  a  sjiaee  of  six  fu^t 
wiiie,  ruoTiiii^lbe  wljoltf  leoglli  ordn-'feniieTiliii^  house.  The 
&piiee«  between  the  cisterns,  iis  well  as  ibat  m  the  eivitre.  are 
neit  tilled  ill  nltU  good  drv  clay  (To  a  level  with  the  (ojj  iff  the 
ci»tern«>,  uud  well  ro,minedi  bo  as  to  be  perlectLy  firm  aud 
solid. 

It^  this  mnnricr,  ibcee  spaces  form  patha  between  the 
ckterua^  by  ineuiis  of  wbit^h  the  wurkmoii  vna  perform  their 
iioc?es9iiry  duties  with  faeilitj'.  The  loiter  r^oge  of  skimnihigs' 
recovers  isju»L  above  the  I^vel  of  th^  top  of  tlie  eisteru<4,  so 
ihuL  the  skiiucuiu^s  can  be  drawn  dow^n  ami  conveyed  by 
gutter,  into  either  cistern  jii  the  house. 

To  empty  the  ci&leru,  when  the  wash  is  required  for  dialilla- 
tion,  K  cotnmou  pumpalcne  is  required;  and  if  this  work  baa 
U^  be  performed  by  hand  labour,  there  aboultJ  always  be  li 
wash-heater,  or  ch:irger,  attached  lo  the  atill,  by  in^ans  of 
ifhieh  inndi  eeuiiomy  of  lime  and  fuel  may  be  etieeted> 
Wherever  a  steam- en gi tie  is  einployt^d  to  propel  the  mill,  a 
rery  simple  ^rrjiugement  would  nllow  of  alt  the  ]»uin]nug  in 
the  dlBtil-houee  being  performed  by  the  engine  power  :  pro- 
vided tlie  manufactory  were  constructed  on  cither  of  the 
plana  recommended.  This  will  be  explained  In  dutatl  as  we 
proee«jd. 

The  she  of  the  fermenting  cisterns  may  vary  eccordln^  to 
eircumstanees:  hot  for  ray  own  part,  I  always  found  those 
containing   from  1,000   to  1,500  gallons  to  be  rhe  most  coa- 
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vefiioiit  and  efficieot,     CJetems  nre  alwaye  prefonMc  to  tbe 

Binn  butu  tiave,  of  \wie  years,  become  rather  &cnrce  in 
colonial  rum  9tnre»,  owing  to  ilie  necessity  there  exuis  for 
bnirgmg  to  market,  as  somi  aa  poA^slhleT  lUe  nim  inade  on 
eiFt&lcs :  Uerjcc  it  very  frcqacutly  bippciis  that  ihe  spirit  ia 
carried  from  the  ciui-pit  direct  to  tKe  punclcon,or  Itogishefid; 
there  coJoiirciJ,  and  al  oil^c  sent  off,  eitber  to  uiarkct  or 
to  tbe  port,  for  shipmeikt,  witlioot  golrtg  into  the  ram  batt 
at  bIL 

It  is,  boivever,  conveiiieni  to  bnve  a  few  3rfO  or  50LI  gulloti 
butts  iit  hand  to  k^ep  the  ram  irt;  both  lu  prevent  luiu- 
bering  the  store  ^Ith  a  number  of  pimcheoDs,  and  also  as 
ntm  can  be  loorc  3i\ti:^faclorlly  cokiureil  ti^  bntt^  than  m 
piincheons. 

The  dmidcr  rceeivcrs  arc  fitroag.  wooden  reeaols,  for  con- 
taioiDff  the  dnuJer  (v^nfib,  frouj  nbidi  tbc  spirit  bits  been  ex- 
tracted), as  it  is  disebar^ed  from  the  sliU.  They  ure  generally 
made,  each,  to  eontuin  the  same  (]ttaniiiy  us  the  still  iiself ; 
so  thaL  by  the  time  ibe  Htill  bas  worked  oif  iwo  ebarges  and 
part  of  a  third,  the  conteuts  of  tht^  lirst  dunder  reeeiVET  ai« 
cool  enough  to  bo  pnnipcd  up  into  the  upper  range,  and 
so  on. 

Tbc  different  kinds  of  slilU  now  in  use  aro  so  i^ery 
numerous,  that  it  ia  quite  impossible  for  me  to  name  them 
even  ;  but  frum  amongst  this  great  TBrietj-,  it  will  be  siifli- 
eieut  lo  pai'ticulurize  a  few  of  the  iiiost  prominent. 

Id  the  first  rank  of  Eiigli^K  stills,  we  have  the  Kinglo  and 
double  (pftlenO  stills  of  Messrs.  Shearsaud  Son^;  rhe  illns- 
tratlon  and  deecriptiorj  of  which  i  ehall  dtfer  until  1  come  to 
the  manufacture  of  rum,  in  a  succeeding  chapter,  ^fcit,  wc 
haTo  ihc  steam  stills  of  Mr,  Cofley,  so^'oral  of  wbieb  1  have 
fleen  in  operation  in  India ;  but  1  cannot  fiay  that  it  is  by  any 
mtens  the  description  of  still  1  should  choose  myself,  or 
recommend  fo  (rthers,  fui'  use  on  a  ^n^ar  estate.  Tt  no  doubt 
may  answer  very  well  in  liLurope,  but  those  that  1  hftve  seen 
Here  always  getting  out  of  order;  which,  in  a  coootry  far 
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removed  frouj  bkilful  workuieiJi  tnUiils  on  the  planter  Kerir^qa 
incoiivenLenoe  and  lo?*^. 

Tfie  common  slna^le  etill  and  two  retorts,  together  com- 
pribc  tlie  particular  tbria  tliat  I  Ijavc  been  most  acoustomed 
to;  (in<U  as  for  aa  my  own  experience  goes,  I  prefer  it  to 
anj  *nhcr  deflL?j"ipliou  of  still,  Wjtii  a  ]fiOO  gallons  still  and 
two  returU  (of  about  8U  and  70  gallons  resppctivelj),  1  Uave 
obtained  3^20  gallons  of  rutri  tliirlj-five per  cent,  over  priiofjn 
tvrelve  hours  running';  iiiid  if  lljcre  liaJ  been  a  wafcli-heater, 
it  wonKl  have  ^ivcri  fully  400  galfous  in  t\ic  j^ame  time, 

Tbe  eOBt  of  suck  n  still,  complete,  would  be  about  450/. 
in  En;^Ea:K].  They  are  in  ^r^-at  repute  in  ihe  coloniep, 
and  moat  deservedly  bo.  Messrs,  Shears  and  Sons  are  al 
pK>«6nt  supplying  several  of  them  for  Jaiu&ir^a  and  otler 
islands 

The  Frcncli  MillSf  invenlcd,  the  one  by  Mon.  Bbinicnthnl, 
and  the  other  by  Mon.  Ljtngier,  bear  the  very  higbeai  repu' 
fation  for  economy  of  fuel,  expedilion,  and  general  cfficiencyp 
Tb^y  are  both  on  the  footiniious  distillation  prin<!iplr?^  nnil 
I  frliali,  JEi  a  snceeeding  cbapler,  hate  oct^a^ton  Lo  refer  to 
theui,  a^  well   as  the  others,  ag^aln,  ^ud  more  particnlnrly. 

A  dlMil-ljonse  should  be  dry  and  moderately  wonn  ;  there 
should  not  be  too  y;reat  a  boat  in  iho  fermenting;  rooni^ as  in 
thh  OMSe  a  very  large  quantity  of  alcobol  is  evaporizcd  from 
the  cisterns T  ^y  the  fermentation  being'  too  rigorous,  N(?itber 
sbould  too  strong  a  lig'ht  be  admitted,  tor  the  same  rensun. 
These  eauiiciiifi  will  serve  lo  remind  the  jtlautcr,  tlmt  thci  fer- 
meiJtalion  which  beEtconduceb  to  Ids  interests,  is  that  which 
u  moderate  and  eompkte  throughout  the  liquor,  without  bcln^: 
excesMvely  furious;  as  is  aomeiinies  the  cu^c  in  n  dblU- 
hoiLte  which  is  kept  too  light  and  hotn 

Un  the  other  hand,  a  damp  and  eold  house  is  not  to  be 
tolerated,  nor  a  proper  ventil.trion  neglected,  llowtjver,  the 
further  discussion  uf  thc^c  particulars  more  properly  beluga 
to  an  after  chapter- 


328 


on  THE   MANVFACTDRB  OP  SVOA&, 


CHAPTER   VIIL 

ox  ma  MANlJFAtlTURli;  OF  SUGAR  ;  fiMJIRXCIJ^CrTHE  CEIU9EI1MQ 
OF  THE  CANE  AND  THK  COSfiTtTli  E?«TS  OP  CANB-JUICE; 
TOGETHER  WITH  THE  PftOCESSES  OF  DEFECATJON,  EVAPO* 
HATIOK,   CONCBNl&ATICN,   OIlAKULATtDK,  AND   OCRIKO. 


In  llie  TOLniifaeiure  of  llie  f^ugnr-cane  juice  inio  sng^r,  ir«  firsi 
have  to  deal  wjtli  the  ^irgar-catie  ttdelF;  antl  its  crushing,  01 
the  e3(|jreasioii  of  its  j«irC|  in  tlie  ih ill-bouse,  therefore,  fontjs 
the  first  stage  in  ila  progress  towards  ultimate  conceiitratton. 

It  15,  nest,  ncccasaiy  to  deteriDinr  what  are  tlie  substaDced] 
usually  oomniiiigled  and  known  iivder  tlie  name  of  raw 
cano-jiitco;  for  unless  wc  can  arrive  at  a  tolerably  clear  re- 
cognition of  these  e oust itu entile  and  llieir  peculiar  eharactere, 
we  ennnot  reasonably  hope  to  succeed  in  the  important  pro- 
ness  of  defeeatioo. 

These  two  aubjecl*,   then,   form  our  introdiiclitm   to  the] 
defaile  of  manufacture  to  he  treated  of  in  this  chapter. 

The  canes  should  iievcT  exceed  four  to  live  Jeet  in  length 
when  they  arc  placed  on  tlie  feeding  board  of  the  mill ; 
ctberwise  Ibey  invariahlv  eauso  in  convenience,  and  very  fre- 
([aently  (from  being  crooked)  ^*  ov^erlappiug,"  In  Apife  of  all 
tb^t  the  feeders  can  do  to  prevent  it.  The  prevention  of  these 
serious  evils  rests  with  the  cane-cutters  in  the  Held  :  who,  hs 
they  cut  the  canes  from  the  stools,  should  he  careful  in  divid< 
ing  them  into  desirable  lengths.    Arrived  on  the  feeding- 


CDUSHIRG    OF   THE    CAHR    IS    THE    141L1^B0T:«E, 


329 


Vxinrd,  ibe  cane-carriers  remove  tLe  caiie-bandfl  with  wliicb 
^lue  bundles  are  tied  ;  and  ilie  feeders  riuEt  take  tho  prcatest 
^*Are1o  arraiii^c  the  canes  along  tliewliole  length  cl'ilie  rolleri, 
^Mi  a  regular  and  creii  innnui^r.  Hy  so  doingr  tiTcnty-two 
c^aDca  of  arerage  size  can  he  wry  couveuiennj  laid,  and  be 
c^rushed  at  tfic  eamc  time;  siipfiofing  the  rollers  lo  he  four 
feet  id  lengths 

A  greater  number  may  he  placed  at  once  in  the  tnill,  but 

»30t  coDvenienEly,  nor  do  I  think  atlvUahly  ;  the  great  point 

Sn   feeding  being   lu  supply,   immediately  and  eleverly,  the 

2^lace  of  eai^h  cane  as  it  disappears  ihruu^L  iLe  itifll,  flo  that^ 

-Wckoned   at   any  momejit,  the   aelf-^iLiue   iiuniher  of   canes 

<twenty-twoJ  ^ill  be  found  passing  ihniugb  the  mill.     This 

Aitrms  the  great  differcDce  between  the  hut  loo  common  and 

negligent  feeding',  Tvhich  at  times  crams  the  mill  vith  perhaps 

mliirty-fivecanea^  whilst  at  others  it  has  not  more  than  two  or 

*bree  presented  to  it.     The  feeding,  then,  best  calculated  to 

jirodnee  a  large  quantity  of  juifre,  the  steady  working  of  lb© 

«ogiiie,  the  least  liability  lo  breakage,  or  the  least  possible 

^ear  and   tear  of  th&  machinery,   is   that  wbtcb   is  regular, 

auiform,  und  moderate. 

The  feeder  who  directs  and  assbts  the  course  of  the  saturated 
eanc-atalka  towards  the  second  set  of  rollers.  Las  little  more 
to  do  than  to  see  that  they  enter  the  rollers  in  a  straight  and 
deiirable  manner.  If  these  rollers  are  screwed  up  as  tight 
astbey  should  be,  there  can  be  no  necessity  for  his  doubling 
the  <inti]Tsled  fifalks  ;  as  they  will  not  be  able^  under  any 
drcumsranees,  to  pass  tbrougli  ihe  rollers  without  l>eing 
Uiorougbly  cruaLed. 

It  may  be  deemed  desirable  to  separate  the  pure  juice  ei- 
preaeed,  from  that  of  the  saturated  canes,  a^  so  much  neater  La 
mixed  with  it ;  but  if  intended  for  immediuie  mat] u  fact nre,  1 
do  not  consider  thai  any  good  Ie  to  be  gained  by  each 
separation-  Indeed,  under  any  clrcani^Uinees,  ean^juice 
tbould  be  clarified  iinmoJiittely  it  is  expressed  ;  or  if  necea- 
sary  to  keep  it  for  any  length  of  time,  fermentation  can  readily 
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he  preveELted  by  rerj  simple  Dieans.     I  tterefore  lio  Hat  per* 
ceive  any  ill  effect  that  can  arise  from  thf^  juice,  iraai  the  two 

eels  of  mill  rollers  hein^  Allowed  to  mtenuinglc. 

An  importikiit  duty  appertaining  to  the  mill-house,  is 
keep  lie  miJl-bed  constantly  free  from  bits  of  cane-tnah] 
(which  are  continuaJly  tUliDg  fi-om  tiie  rollers) ;  othprnii 
the  eoiirae  of  a  very  short  time,  liicy  become  acid,  and 
muriirate  A  taint  to  the  jiilee.  The  m ill- bed ^  therefore,  shoul 
be  cleaoed  every  five  or  ten  luinutes;  wLieli  can  be  iierfonued 
It*  a  boy,vho9e  duty  should  consist  in  deaning  tlie  tnLll'be<i, 
jaice~gii Iters,  and  strainers, 

A£  tlie  jaice  runs  from  the  mUl-bed^  it  falls  into  tlic  first, 
second,  and  tbird  strainers,  in  suceeseion ;  each  l^in^^  on  & 
step  low^r  than  tlie  other,  and  tbe  material  of  (^3ch  strainer 
being  finer  ibat  that  of  the  one  above  it-  Thus  ibere  m  a 
foil  of  twenty-une  inchei^,  ubLaiiied  by  means  of  three  steps 
of  seven  ineheA  eaelij  wliirli  ste]i»  allow  of  aamull  receptacle 
being  made,  on  each  of  tbem,  of  about  two  feet  square,  haTuig 
raised  edges  of  about  two  inches  high,  and  a  lip  prolrmliiiy 
OTcr  the  s]taee  occupied  by  the  next  (lower)  stejp.  Into  these 
spaces  of  two  feet  square,  the  fitrainers  (wJiich  are  only 
twenty-two  inches  square)  fit,  resting  on  their  lower  rima  of 
on**  inch  ;  so  that  ihe  bottoms  of  the  strainers  are  one  inch 
raised  above  the  bottoms  or  beils  of  the  rece|ilacli.^.  To  pre- 
vent acidity,  sheet  lead  is  uacd  in  formiug  these  beda  or 
receptacles ;  and  they  are  constantly  cleared  of  all  matter 
likely  to  cause  acidity. 

A  frame-work  answers  all  the  purposes  above  deaenbcd, 
provided  iha  stramcrg  rcfit  on  beds  of  sheet  lead.  Th«  third 
or  lowest  btrainer  should  be  of  fine  wire-gauze;  |»AS9tn^ 
thruugf]  which  tbe  juice  is  cleared  of  a  large  quauuty  of 
extrmicioiis  loattijri  and  a  further  portion  is  retained  m  the 
la^l  and  tine*t  strainer,  which  bangs  over  the  cltiritier. 

The  juice  being  now  in  the  boiliog-bouac*  we  will,  pre- 
vious to  tr&cing  it  furtheri  proceed  to  notice  tbe  substancea  it 
contains . 
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Ctncsjaic^,  na  it  arrives  in  the  bmling-lioaac,  m&j  be  held 
'o  anTlnin — 


MTmXr, 

Orvem  Tcculai 

SogBF, 

Oreea  wu  (fbtoMpliylle), 

Worthy  ftbpp, 

Gim, 

Gl4tA>, 

B*11qc  inuicp. 

;  several  qualities  vary  vcrj  inocb,  pccording  to  the 
o|rcumsUiic£;a  uuder  wLich  the  cane-plants  aru  gToivu,  aud 
l)ie  degree  of  nialiirUj  to  whidi  they  liave  arrived  at  the 
|kf?riod  of  their  being  tut- 

T  hare  not-  tlit?reitire,  stateJ  auj  proportionul  jiarU,  as  these 
CTulently  dcpcQd  on  the  many  conditions  tl^at  inflLiencc  tlie 
plunt;  and  no  regular  and  Bsed  standard  can  be  taken. 
1  ebtilJ  slate,  OS  I  proceed,  the  parts  proved  by  analyaca  to 
exkt  in  ca^ue-juice  of  good  and  inferior  qualities  ;  but  from 
lliOEP  it  would  be  difficult,  if  not  impossible,  to  dcdntre  any- 
dug  like  an  average  division,  wbieli  <!Ou]d  be  aJmitted  as  a 
iIk  in  practice, 

na/t'ri:onIained  in  cane-juice  varies  from  suveiity  to  eighty- 
five  parts  in  100,  and  may  all  be  evaporated,  except  the  por- 
tion necessary  to  cry^tallJuition. 

Snffar  rendcnt  in  ex presbcd  juice  ranged  from  dive  degrees 
fourteen  degrees  of  Baumes  sflceJiaromeler;  id  est,  friSm 
tul  9  lbs.  to  about  25  lbs.  per  eeni.  I  myself  have  never 
ivfu  it  £0  high  as  25  per  cent,:  nor,  indeed,  higher  than 
lbs.;  i^llhougb  iL  ii^  very  probable  that  juiee  fully  as  rich 
tilt  fcjriuer  jier-centage  would  make  il,  may  have  passed 
trough  luy  haud^,  without  iny  havhtg  been  aware  of  it, 
'lug  the  earlier  part  of  my  life  as  a  phinter- 
It  is,  however,  uneutioned  Lj  Uutrone  (wboac  teatimony 
and  opinions  are  entitled  to  the  utuio&t  respect  and  cre- 
dence;), that  on  the  saute  plantation  he  obtained  troni 
canes,  at  one  period  of  the  year.  0  Ibs^,  3  oz.  only,  from 
100  Ibe,  of  juiee^  whereat^,  at  another  and  uiore  favourable 
le,   he  obtained  from  a  similar  cjuaotily  of  J  uice,  t?5  lbs. 
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11  oz.  of  Bngar.  T  bftve  myself  known  a  varintioQ  on 
one  plantation,  af  from  eleven  to  tweutj'^two  pE-r  cenL  of 
SQgar- 

Tlie  aaccliarometer  Jenotcs  tlie  dcrmftf  of  caiie-juicc  ;  but 
tlie  actual  quantity  of  crystalJizable  matter  uill  de|jencl  on 
tiic  purity  oF  the  juice,  and  lis  tVccdoni  from  iiitj-o^ciii»hl 
and  sbXihq  matters.  Thus,  taking  juice  cf  a  density  of  t^n 
degrees  by  the  sucehurameter,"  equul  to  ISJ  lbs.  of  fiolt<l 
extrat'tix-e  matter,  we  ntnst  allow  fidly  1 }  lb,  as  being  unfrya- 
tallizable  ;  ajid  in  many  cases  fur  more. 

Sugar  f'Kiflta  In  ihc  tells  ofllie  taoR-filaut,  as  I  havt  before 
remarked,  Wli  In  tbc  form  of  a  limpid  flald,  and  also  its  a 
concrele  fonnation  ;  thai  ia  to  say,  llial  this  limpid  saccfaoriDC 
cry Btall livable  flnid,  ujidtir  iitvourable  ci re iini glances  <&s  b  con- 
gonial  soil,  and  during  liotj  dry  wofitlierjj  becomes  &o  ricb, 
and  so  perfectly  elaborated,  tbal  it  deposits  mincTlo  but  dis- 
tinct crj'stal*  around  tbe  oelU  wliicb  contain  it :  and  ttieae 
crj'staU  are  seen  adlienng  to  the  wliole  of  tlie  iiujer  mem- 
brane of  Lbe  cella.  If  there  were  any  tucau&  of  eitriiclifLg 
Ibis  mutter  (bolb  Huid  and  f  ry statline),  witboul  causing  an 
odmixturo  with  the;  other  sidj.^luiites  forming  the  sap  of  ihc 
cone,  no  doubt  but  we  shoEild  be  able  to  obtam  a  perfectly 
pure  and  crystallised  su^rar  by  meaua  of  Eim]jle  ovaporatiou 
ttlone,  BiU  it  unfortunately  oecorsT  'hat,  by  tbe  mode  of  r>:- 
presftion  now  univerbalfy  adopted,  not  only  is  the  saeciuirlat- 
crj'flfiliiifl.b]<^  fiiiid  ujiAi-d  up  vyitb  llic  nitrogenizwJ  aiid 
other  oLaitcrs,  to  its  great  injury,  but  the  rrystals  uf  sugar 
■frbich  have  becu  nlfcady  deposited  in  tbe  cells  are,  for  the 
mo^t  part,  lefll  in  the  cano-traeU,  adhering  to  tbe  cellul&r 
TOombrauGS, 

From  this  latter  cause  it  i«,  thai  a  saturuUou  of  the  cane- 
stalks  with  hot  water  is  advised,  previous  to  their  undergoing 
the  final  pressure  by  tbe  seeoud  set  of  inilbruller^, 

*  At  ■  temperaiure  of  Ot)  flpgrHfi ;  bat  Mt  a  lEDifwmtqre  nf  M  i^e^nm,  w  to 

cominpii  In  the  tugHr  growing  L'olDiikES^  n  iJni»ily  of  10  tifgrpfts  by  Ihe  «ii«etia- 
rDvelerj  (IcncU*  fully  ifl  per  ornl.  of  |iim  iu^r. 
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Woihh/Jihrc^  or  Upiin,  arc  terms  used  to  Jesigtiate  ihe  solid 
3trucliirc  of  tlie  caoe-slalk,  imrticlcs  of  which  become  inter- 
inixi^d  wltL  the  cane-juice^  from  the  breaking  Jowd  and  crush- 
ing ivhich  flio  stalk  iirdergoea  wLlIst  passing  through  ihe  luilh 
Some  of  these  jiiiriiclpfl  sire  so  large  aru3  coarse,  as  to  he 
4*A»ily  relxificJ  by  the  wire-gauze  Btrsinera,  through  which 
ibe  juice  runs  ou  ils  pasr^agc  from  the  mill  lo  the  t'l^irifi^Ts ; 
wHorcns  ollici"?,  Again,  are  3o  finely  comminoteJ,  that  they 
pnsa  through  Ibc  straiuers  into  the  clarificr. 

Mfiny  aiiihors  draw  a  market!  distinction  bctp»cen  wooily 
Ijhre  and  the  cellular  tissue  of  pUi^ts^  which  latter  they 
name  cellulose;  bnt  it  does  not  appear  that  tljere  are  any  just 
grounds  for  so  si.- |kl rating  them  ;  l^jr  they  are  &b  identicd  in 
COiiljjosilloii  with  one  another,  as  the  woody  lihre  uv  cellular 
tindiie  of  oncplarAt  is  identical  with  similar  subslaricea  ofolher 
|ih»uld»  There  is,  Ijowcvcr,  el  decided  difference  LlIwoci]  the 
coriporfilioii  of  wood,  and  that  of  "oody  fibre  (properly  so 
eftlled);  as  in  the  former  from  three  to  five  per  cent,  of  forei[^n 
snLsfimces  are  comprised,  which  of  course  have  no  oiislence 
in  lite  coTii position  of  the  hitler.  IJeside!^  which,  in  analyzing 
woo<.ly  £L>re  and  cellular  tissue,  lind  compai'ing  reaidl^,  the 
nature  *ind  properties  of  the  substances  which  lad  heen  con- 
laiiied  ill  the  eclL  of  the  latter,  are  hut  too  frequeiirly  lost 
gight  of;  alihoiighj  on  reflection,  it  is  evident  that  the  results 
of  iho  aualy^is  jonst  be  influeaeed  by  these  substauets.  For 
itiatance,  in  ilio  c.iiic-plant  there  are  cells  in  whiclt  the  sac- 
churine  Huid  is  elaborated^  and  evea  sn^ar  deposited  ;  there 
are  also  various  other  cells,  In  whitli  Viiiious  other  or^iinli^a- 
lions  are  carried  on  ;  it  therefore  ot:curs,  that  according  to  the 
peenliar  nature  of  the  different  substances  organised  in  thc^c 
eella,&o  is  \\i\i  ccJluUr  tissue  more  or  less  encrusted,  and  im- 
pregnated b}'  ilieiu  ;  conse^iuently  aiibrding  different  rea alts 
nnder  aTial^sis, 

Hence  the  lelalive  proportions  of  carbon,  oxygen,  and 
hjdrogen,  are  funiid  lo  differ ;  and  erroneous  deduciiuns  are 
drnwn  tlicrcfrom,  to  the  mystification  and  coufu&ion  of  the 
general  reader. 
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The  very  iniuiilcly-cUvided  particles  of  woody  fibre  tlini 
arc  cxifit^Dt  in  the  canejuice  which  enters  the  cloritier,  :trc 
more  OT  tes  enveloped  by  matter,  which  causes  them  readily 
to  rUe  lo  tL&  surfat^  i^f  the  liquid  danikg  the  jirocess  uf  cLori-' 
ficHiion:  T  Itave  evfjjweeu  a1;irg^  qiiauiity  rise  to  ilie  surface 
In  the  cald  receivers.  There  U,  then,  no  JlfficuUy  in  getliJig 
rid  of  this  substance. 

Gluten  is  tt  substance  that  presents  itself  under  varied  form^, 
eccordJDg  to  the  manner  in  wtik^h  it  is  acted  on  by  tie  dif- 
ferent matters  with  nhich  it  eoines  in  contact*  This  drcum- 
sLince  has  furnUhL-d  a  befitting  opportunity  for  chemists  to 
enridi  ihelr  nomcncJfLture  with  many  singular  new  names: 
thns  we  have  gluten,  ziniome,  gliadinc,  Icgnmine,  vegetable 
albumen,  tibrine,  caseine,  dia?t[ise,  cum  muitis  tthisl 

Now,  the  planter  will  not  be  displeased  to  learn,  that,  not- 
wilh^landing'  this  formidable  array  of  nanitfi,  they  all  resolve 
themselves  into  one  subslamie — f/lnien  ;  Lul  as  the  t^rm 
vegetable  albumen  is  very  commonly  used,  I  shall  employ 
that  designation,  aa  well  na  gluten,  whenever  I  find  occasion  to 
do  6()^  it  being  under>^tood  llL»,t  lliey  are  onp  and  the  same  sab- 
atance.  In  cane-Julce,  gluten  eiiuts  iu  solution,  nit  til  the  4cid 
which  holds  it  dissolved  i^  evaporated  by  means  of  heat,  or  by 
saturating  it  with  an  alkaline  solution;  which  eauscs  the  gluten 
to  become  insoluble  or  coagulated,  so  that  its  particles,  meet- 
ing togeiher,  adhere  to  encli  other,  and  rise  to  the  surface  in 
the  fonii  of  thick  scum,  which  is  often  callcii  vegetable  alba- 
menn  All  eanc  juice  contains  a  proportion  of  the  free  adds: 
at  times  so  great  that,  on  leaving  the  mill,  it  proJueee  a 
slightly  ai'id  reaction  on  litmus  paper:  whereas,  genemlly, 
ibey  are  not  lo  be  iletprle<l  by  thnt  lest,  heinir  cjmbinefl  with 
gluten*  &c^  so  OS  to  present  no  aymptoma  of  their  eiistence. 
But  on  the  applii^ation  of  an  alkali  (temper  lime),  a  anioa 
immediately  takes  place  between  the  alkali  and  the  acid,  and 
tbe  gluien  fonhwith  assuu^es  the  form  of  coagula,  aod 
beeomej^  iDRohihle  in  water,  A  further  apjdieation  of  alkali 
would  have  the  effect  of  re-diesolvlng  the  coagulated  glul^ti, 
nnd  holding  it  in  a  etate  of  solution ;  until  an  acid  re-t^eot 
could  be  u^d  to  saturate  the  alkali,  which  would  cause  tiie 
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gluten  once  more  to  fl.ssuiii«  the  form  of  cofiG^iilan  Thus 
sec  that  a  very  gT<^o,i  dcn\  of  nicety  is  required  in  what  ia 
termed  tomperingr  cane-juice,  or  cune-liquor ;  «nd  we  perceive 
uX  oTice  one  great  reason  why  it  h  tbat  an  alkaline inenstriiuiTt 
(tecQper)iQ  excess  is  ^oirjurions  :  viz,  as  being  not  only  suffi- 
cient to  saturate  the  ncid  which  holds  the  gluten  dissolved, 
but  ePecting  the  re-soUitxon  of  tlie  cop.giiln  about  to  form>* 

Aeain,  ive  find  that  bj  subjecting  freah  cane-jake  to  a 
moderate  heat  (of  from  140  to  l^ti  degrees  Fahr.)- the  volatile 
ftcids  hoMinp:  the  f^luten  in  fiolution  are  di&en^^ed  i\nd 
eraporaled,  leaving  the  gluten  in  the  form  of  flaky  ccidgiila; 
There  hsis  been  a  very  great  deal  of  argiiment  amongst  the 
most  eminent  cheinUte,  as  to  tlie  fjcct  of  an  acid  being:  pre- 
sent in  cane-joice;  as  well  an  lo  tlie  niiture  of  thut  nctd. 
Bergman  appears  to  have  been  the  first  who  a5cnl*etl  the 
alilitjof  lime  (temper)  in  eug'ar  ma-imfucturc,  to  itg  ftction  on 
ibc  acids  contained  (in  combination)  in  Ihe  juice  of  the  eane. 
Proust  declared  Uie  presenee  of  lar^e  qnmtities  of  malic 
acid  in  cane-juiee,  flualy?^ed  by  litm  in  8pain.  Dr.  HigginSf 
following  the  same  idea  of  an  acid  being  present,  expressed 
it  us  liis  opinion  lliat  lie  feciila  (nieajiino;  gluleji)  in  eane-i 
jnice  was  held  in  solution  partly  by  water,  and  partly  by 
carbonic  acid ;  which  acid  was  expelled  when  the  juice  waa 
aiiLjected  to  a  heat  of  145  degrees  Fahr.^  and  the  feeulA 
forthwith  rose  to  the  suHuce  as  a  coagulated  seum.  lie  also 
beld  that  the  application  of  lime  would  have  tlio  same  efiecti 
on  the  fecula;  only  that  it  would  enter  into  corohjnatiijii  with 
tlie  carbonic  acid,  foruiin^j  oarboaale  of  lime,  Raspaii  says^ 
"  The  fiaccbarine  nubslance  does  not  exist  alone  in  soIatioAl 
in  the  sap  of  any  plant,  in  sutHdent  abundance  to  etfford  a 
lucrative  return  for  the  trouble  of  extraction-  It  ia  accoiU' 
p&aicd  by  gimi,  ditferont  gaits,  and  various  acids,  which  thi 
current  of  the  vascular  circulation  carries  along.  Beside^,  as 
in  most  cases  tliis  juice  is  obtained  by  espres?iion,  it  uetiessnrily 

*  EC  bu  1>»n  ihnva  ttj  l^itbig^  Kanpti],  nnr]  oOkt  fpl^ratwl  cb^inliU)  that' 
^hketty  DT  TF^lAbl?  atb'iiDDnT  confaiiu  nitrogL^n  in  the  form  df  in  immDiilBal 
•■H,  vihich  it  dKompcHcd  by  iho  mttion  af  hcVg  or  of  ui  ■UuLi  (u  lUov}. 
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carms  witli  it  i\ie  green  feculo,  nikd  fragnicntd  bolli  of  tlie 
ligneous  and  gUiIiuoiis  le^lures;  and  these  last  (gliiliuoiu 
textures)  liiay  then  become  moru  or  less  soluble,  and  iLssiu&e 
more  or  Ices  the  character  of  oiucil^c?,  by  ccutbiuing:  vriUi 
the  free  ncida  of  the  saoeharine  solutiua,  I  nin  pcr^tmdcd 
thai  the  lirue  that  h  used  in  the  extraeliou  of  sugar  is  of  no 
other  use  than  to  satiirarc  th^e  acids,  nnd  thus  restore  (o 
the  ^liiicji  its  original  insolubility,  so  that  it  mtiy  con^ultUc 
and  be  >kimn]t::d  olf ;  enyelopiiig  in  Its  enhslauct?  a.11  lhi>se 
textures  iinprf^gnatcd  with  ^rcca  or  guiniuy  mntter;  ftod 
that  in  ibis  way  it  acts  as  tbc  firat  means  of  clarificnlion-" 

I  eon^ider  it  quite  useless  to  multiply  instances  uf  ojtinions 
fiimilar  to  these ;  nor  do  I  deem  it  of  any  nse  mentiouiti^ 
others  of  t\  conlrarv  tendency  ;  for  it  may,  in  uiy  opinion^  be 
held  ab  quite  clear,  that  aUbough  ctine-Juice  may  present  no 
appt^arance  of  an  acid — not  even  to  affect  iltiuus  paper  In 
any  Avay — yet  that  tlie  action  of  an  alkaline  solution,  or  of 
heat,  will  at  once  make  uiauifcal .  ita  actual  presence.  The 
reason  cf  this,  as  I  before  said,  is  because  the  acid  h  m  oom- 
bination  with  the  glutinoua  teiturea  (glulen),  wbidi  it  kcop3 
dis-floh-ed.  , 

The  aetion  of  beat  certainly  disengages  (he  acid^aui]  causes  ^| 
the  gluten  or  albumen  to  a.«isame  the  form  and  nharacl^^r  of  ~ 
cQugulu ;  but  it  is  by  no  means  ceilairi  ib^it  the  acid  in  all 
casc3  is  evaporated:  this  appears  to  me  to  depend  OH  Uio 
nature  of  the  particular  aoid  in  combination  with  tlic  gluten ; 
for  we  find,  in  very  good  cane-juice,  that  a  moderate  heat  i« 
sufficient  lo  expel  the  acid,  and  noagLdare  the  gluten  ^thue 
clarifying  the  juice);  and  that  u  further  heat  in  tlicboilejift  will 
bring  it  to  a  Htate  of  concentration,  and  [^Aeelleiit  su^ar  will 
result,  nitliout  a  particle  of  lime  being  used  from  ftr&l  lo 
last* 

How  doe^  this  happen,  unlcES  it  be  that  the  acid  is  of  a 


4 


*  The  Jui«p  f>T  canes  gronn  on  a  cnleAfEvn*  toil,  or  on  a  loll  ifJiirh  i)oi«  nrtx 
Sarai^h  aiJirn<jni«  in  cxcaes  (norhofl  had  U  ■ppLlciI  in  mimiiicrpj,  u  fnudii  to  cod- 
taLo  vaj  lillltf  gLutcn,  umlf  CLrDflL''jNCLU7,  trilJ  tcj*;  frcquvptl^  faralah  good 
■ugar,  tttibuiit  luiy  Udjc  IwIok  uKd> 
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rj  volatile  neture;  so  tlmf.ontliG  appltcatioii  of  n  moderate 
Ii»t,  il  not  only  becomes  (iisengag^ed  from  the  gJuliiiouH 
t«xt lire?, but  is  entirely  esjjclJed  (evaporated)  from  tlie  liquiJ, 
leading  lUeGe  glutinous  toxtures  to  subside  a^  precipitates,  or 
rka  td  the  surface  qa  scum. 

In  ihi3  csBG,  the  use  of  lime  would  do  n  positive  harm,  ss 
thtf  at^id  ba*  evaporated  ;  and  the  feculencies  being  cDlircIy 
sejKiraled,  nothing  is  leil  Tor  it  to  act  on  but  the  sugar,  whiL-h 
il  wotdj  therefore  deconipose. 

The  L-ase  is  clear,  tbati  as  the  acid  has  been  ex|>eIleJ,  and 
the  fcculeneie^  entirely  removed,  nothing  rom&ias  to  be  done, 
but  to  evaporate  the  water  which  holds  ibe  sugar  ia  solu- 
tion. 

On  xhe  other  hand,  c-BJie-juice  at  timea  containH  an  acid 
which  is  not  of  the  volatile  character  above  dcuuted ;  for 
instanret  fresh  cane-juice  has  been  known  to  shew  no  symp- 
toms of  Qcidity  when  tested  with  litmus  paper,  hut  al^er 
beini^  (^carefully)  clarified  by  hcnt  alone,  the  liquor  was  foiinJ 
to  be  decidedly  acid,  palpably  atfecting  litmus  paper:  and 
Ofi  s  further  claHficatton  (in  another  clarifier)  by  heat,  irf 
ettj  the  beat  hcing  earned  to  the  boUiiig  point,  a  thick 
scum  wars  thrown  up;  which  being^  akimmed  off,  the  liquor 
was  found  to  be  very  perceptibly  inereased  in  acidity, 
A  solution  of  lime  bclu^  added,  until  the  liquor  assumed 
ft  neutral  character,  a  very  slight  eeum  arose;  but  on 
timking  the  hquor  rather  more  alkaline,  a  further  qtiantity 
of  flcum  rose  to  the  surfaee  :  but  not  any  great  portion, 
Thi4  liquor,  concentrated,  furnished  ordinary  sugar,  but  il 
brge  pro]M>rtion  of  molasses  ;  which  arose  from  thu  defeca- 
tion  being  incomplete,  and  from  the  disengaged  acids  having 
decomposed  a  portion  of  the  sugar,  and  changed  il  into 
glucose. 

S^me  of  the  same  knid  of  juice  elartfied  (at  the  same  lime) 
by  mean^  of  lime  and  heat,  and  in  the  boilers  treated  wiih  a 
further  finpply  of  lime,  boiled  well,  and  gave  good  itngar; 
iDiieh  belter  than  the  former,  and  with  far  less  molasses. 

These  facts  proved  to  me,  tliat  ia  certain  cases  the  acid  a 
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by  a^  means  Tt>1ati1e  -,  and  I  am  sure  tliat  tbe  e:ipeneuco  of 
iiumeroLia  planters  can  attest  the  formation  (if  I  may  be 
allowed  the  term)  of  au  aciU  siibscqucfit  to  clariScatiou, 
irhich  induces  the  boJIcriuen  to  put  lime  ia  tike  second  tache 
even.  The  error  conimitteJ  in  the  first  of  the  two  expori- 
menlB  ju^l  reoiteJ  w^ls,  tbat  on  the  appearsnc^e  of  an  4e)d 
reaction  on  litmus  paper^  the  secoml  darifieAlioD  should  h&vo 
Lecn  effected  by  means  of  lime  water,  whilst  the  heat  was 
kept  as  before;  hut  by  applying  do  lime,  and  increaaiuy 
the  beat  until  the  liquor  boiled,  of  course  the  fieparatjon 
cf  tlie  floeeuJent  eoagula  was  rendered  im  practicable,  ex- 
cept by  subsidence  or  tiltralion;  which  even  woold  have 
been  but  partially  suecessful,  seeing  that  the  liquor  was  so 
aeid. 

These  facia  lead  iia  to  jud^,  that  in  the  coa^nlntions  of 
the  glutinous  textures  contained  in  cane-juicc,  cerlain  acids 
are  set  free,  the  character  of  which  is  at  times  extreiuely 
volatile;  whilst  at  others  they  are  not  so.  The  saccbarometer 
and  thermometer  iLre  instrumonte  of  great  utility  and  ralue 
to  the  sugar  manufacturer^  and  I  think  Ibo  posEeg^on  of 
other  Iwo  instruments  would  greatly  faeililate  the  operations 
in  the  boiliug-bouae,  and  render  them  oiucli  more  certain 
and  aecnre  from  lost^.  The  instrumenta  I  allude  to  are  ui 
clkalimttcr  and  an  addimeter;  the  one  ia  denote  an  exci!as 
of  alkali,  and  tbe  other  an  Guccsa  of  acid.  In  the  traasfor- 
mations  whieb  are  effected  in  cane-liquor  during  elarifieation 
and  subsequent  evaporation,  we  have  not  only  tbo^e  pro- 
duoed  by  lime-water,  but  also  those  produced  by  the  action 
of  heat- 
By  the  present  modes  of  manufacture  pursued  in  Culniiia] 
boiling  houses,  no  certainty  atlenda  the  operation  ;  ercii  ibe 
many  years  of  experience  and  constant  practice  do  not  aafficc 
to  assure  the  oldest  boilermcn,  in  coses  where  the  liqaor  is 
bad  and  lulraetable.  But  were  inetruments  of  the  kind 
named,  placed  in  the  hands  of  an  urdinarily  iutelligent  hoiJei^ 
mail,  no  iifsitatian  or  diHicidty  wuuld  be  felt.  1  much  fear 
that  HUcli  a  result  eould  not  be  Iiojied  for  from  the  use  of 
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litiDiia  paper,  as  iU  exupluyitietit  couM  scarcely  be  entrusted 
to  negro  or  native  boilerman. 

The  aciJs  wliicii  tibcover  tliemaelves  during  tlie  process 
of  oTaporation,  appear  tf>  he  cUogctbcr  ascnbabic  to  the 
presence  of  gluten  or  other  oiotized  corapounda  etill  re- 
mnjuing  in  the  eiine-liqtjor ;  for  if  a  solution  of  pure  sugar 
be  evaiJOfaled  at  ordinary  temperatures,  no  acidity  results. 

Glater)  contaiJks  nitrogen  in  the  form  of  ammonia;  and 
It  is  asserted  LJiAt  daring  the  evaporation  of  caue-juice  at 
a  high  temperature^  a  portion  of  tttis  ammonia  ia  evaporated 
and  a  portion  ia  decomposed,  hydrogen  gas  being  evoUed, 
anti  llic  hboratcd  nitrogon  immediately  combining  nlth  the 
03cy^en  of  the  liquid^  forming  uitrie  acid.  It  ie  likewise 
believed,  that  cane-liquor  contaiQing  gluten  eToWes  carbonic 
ACid  gas  during  evajK3ration  at  a  high  ten^perature,  by  the 
carbon  of  the  gluten  absorbing  the  oxygen  of  the  water, 
^Jiich  it  immediately  gives  off  as  carbonic  acid  gas;  Etnd 
thai,  as  the  process  of  c  vapors  lion  proceeds  lowarda  concen- 
tralLOii  (Ibat  15  to  say,  when  the  cunc-licjuor  has  become 
«yrup),  the  carbon  of  the  gluteu  couiinuGA  ita  absorption  of 
oxygen:  which,  however  Js  no  longer  derived  from  the  water, 
but  from  Ihv  ^^ugar,  >\hicb,  by  the  extraction  of  lis  oxygen, 
it  decompo.'^es  ;  hence  sugar  containing  gluteu  is  alwuya 
DDdcrgoing  decomposition.  Indeed  the  nature  of  gluten,* 
it6  numerous  transformations  and  its  peculiar  properties^ 
lisre  furnii^hed  matter  for  unlimited  argumeiita,  whii^h  oer- 
iBtnly  fill  many  volmxies;  it  U  not  therefore  desirable  to 
enter  more  at  length  tlian  I  have  done,  into  snch  an  inter- 
minable subject,  hilt  T  Uajie  what  I  hove  stated  will  suilice 
to  convey  to  the  planter  all  the  Infonuation  he  requires  on 
tbia  point 

A  menstruum  composed  of  creoaote  very  much  diluted 
with  water,  lia^  the  elfect  of  eoagulating  gluten  (in  ltd 
various  forms)  to  a  remarkable  degree;  the  knowledge  of 
wliich  fact  leader  me   to  imagine  that  it  may  possibly  be 

*  r-lijirn  is  poofpiliiert  hiy  ik  ohal ;  iQipliuTip.  uut  oilier  acid;  Limd^   and 
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useful  in  dcfecCLting  cane-juice*  Bol  the  most  delicate  Icsl 
thftt  ve  have  of  tlie  presence  of  albumen  (m^o  gluten)  in 
any  liquid,  is  corrosiyu-Hublimale  (bl-cbloride  of  mercury), 
which  is  90  extr^nifly  etfecttiiLl,  ihat  if  a  single  drop  of  the 
saturated  ^ciIiiIidh  of  eorro^ive-sul climate  be  let  fall  iQto  & 
Iii|iiid  cnulaiiiiiig  pulj  tbe  two-tliousaiidtb  part  of  albuineu, 
it  will  immedifltety  occasion  a  milkiness,  aud  produce  « 
white,  curdy  prmpitatc,  Corroeivc-sublimBle  is,  however, 
one  of  the  iTiosf.  virnleiit  poisons  that  wc  know  of,  anJ  the 
hare  mention  of  its  use  in  clarification  may  occasion  groai 
dread;  but  I  am  by  no  means  certnin  that  It  may  not  be 
used  by  b.  ciireful  operntar  i\ith  success^ 

Speaking  of  its  c^m^jloynient  for  the  removal  of  wliatcrer 
vegetublc  albumen  (gluten)  remains  In  canc'llquor  uftcr 
clarification  in  the  first  clarilier,  I  vrill  suppose  that  a  r^ry 
dilute  solution  of  corrosivc-5ubHmate  be  (a;radually^  added 
to  such  liquor,  until  the  curdy  coa^ula  present  fbem&elvBs; 
and  then  an  alkaline  solution  (Ume  water),  to  satnraie  th« 
acid  set  free- 
In  tKis  case,  the  vegetable  albumen  instantly  comlHniw 
with  the  calomel  la  ihe  corrosive' sublimate,  forming  a  white 
flocculent  precipitate  i  whilst  a  portion  of  hydrochloric  acid, 
is  set  free,  which  is  immediately  rendered  neutral  by  ibe 
lime,  with  which  it  combines.  Ortila  has  proved  by  experi- 
ment, that  the  precipitate  in  eases  of  this  kind,  is  a  com- 
pound of  t^tdotnel  and  albumen,  which  h  entirely  inert,*  I 
do  not.  of  cQurse,  Inieglnf?  that  such  an  agent  as  this  can  be 
employed  in  boiling-houses:  but  the  facts  etated  are  rery 
interesting  to  the  inquiring  and  intelligent  planter. 

Green  fecula^  so  called,  in  canc-juice,  coasials  of  oral 
veflicles  of  very  variable  form  and  size,  full  of  green  globnlea, 
whose  odice  appears  to  be,  to  afford  nourishment  to  the 
huda  or  "  ayes"  of  ilie  plant  during  the  progress  of  germi- 
nation. In  cerlain  stages  of  the  canea'  growth,  and  under 
circumstances,  this  sreen  fecula  uhounds 
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cane-Juice  n  very  green  tinf.     Merc   boiJing  docs  wt 
ir  lo  (fi'iirive  these  vj^skOes  of  tlit'ir  green  inuUorj    but 
ibe  apptkcalion  orrftn<?i]g  snbstanees  h&«  that  eflVel. 

Ileal  pr<Hluoe«  an  expansion  of  the  vesicle,  wliicli  L'ttn^f* 
)1  renilUy  hr  rUe  U\  l}\v  sxirract*.  together  with  the  ligneoim 
Aftd  g^lutinons  tcilures  eontainetl  in  the  juice,  in  llie  form  of 
flcuin. 

Jjmt  combines  witli  ^rccn  fecuk  Hnil  eatiacB  a  aubaidoncci 
%rli>ch  usually  takrs  pJaee  siinultanoOLEs  with  the  i^unimy 
and  glutinous  eoagula-  All  Hc^hy  pl.-ints  fjrni^li  a  tar^^o 
quflnciiy  of  green  feeula,  by  meehflnienlly  breaking  Jnwn 
ihdrcelhitar  its^ue,  ^a  is  done  in  crttshing  eanes_ 

Gr/vrt  cohttrinp  mfiftfr^  (cUlorDphyle)  ^^reen  wax,  some- 
times IcrmeJ  eilradive  inuUer,  is  but  a  variety  of  the  snnic 
^enns  na  ibe  above  (^reen  feculaV  It  has  been  elasacd  l>y 
some-  among:  the  rceiiiH,  and  by  others  with  the  fatty  matfen  ; 
but  c^tablr^h^d  tacts  prove  it  to  bc^  in  reality,  a  viiriety  of 
wav.  The  eolonring  mailer  appears  lo  be  distinct  from  i\\c 
wflxy  maifer  with  whitb  il  is  a^stieiaied.  aa  the  gr<*ft'fr 
number  of  re-agents  net  on  tlie  one,  without  Jn  any  way 
afierting  the  other. 

Tliis  substance  %'ari**  in  colour  according  to  the  dcg^rec  oF 
mutiirity  and  perieolion  to  which  the  plant,  whence  it  is 
ffcrired,  baa  arrived;  Ihne  we  &ec  it  vary  in  j;  from  a  de^p 
grecD,  through  the  several  gljade;!,  until  it  tenniaBtes  in  a 
yellow  colour  The  colouring  principle  would  seem  to  be 
dao  lo  the  presence  and  action  of  nniinonia  in  eombinatioti 
vrith  manganese  or  iroa. 

Tho««  colouring  inattcra  commonly  called  extractive 
uiatlcn,  are  generally  nothing  else  ibnn  more  or  lojfe  com- 
pTieated  mixtar^  of  various  incdiGcarions  of  the  green 
colouring  uiatter,  with  »oine  fiuhstauce,  either  fatty  or 
alliamiDoafl.^ 

Heat  tiaa  the  effect  of  keeping  thef<e  matters  dlfipcreed 
through  the  lic^iior ;  but  lirue-waier  t«nd«  to  unite  and  harden 
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tbem,  £0  lliat  &  large  portion  of  tbem  is  taken  off  with  ilie 
scum. 

Aiuruiiia  coiiibuies  witli  colouring  uiattt^,  and  fbrms  a 
preci[jjtate. 

Gum.  as  exiatinf^  in  expresfiMi  rnue-juiCf,  is  in  the  Toroi 
of  mucila^,  and  results  froni  tlie  presence  oi'  tLc  gLatinov 
iLnd  woodj  testtares  witli  wliioli  it  is  intermixed  ;  Ibua^  in 
con9ec[ueace  of  the  erusbing  nnd  eompletc  breakmg  down 
u'bicb  the  cnnes  undergo  iji  p.xssing  (hrougb  tlie  inill,  ■ 
|>ortion  uf  ibe  gluten  nnd  of  tlie  derbm  of  die  woody  tex- 
tures, art-  lurcbaTiieallj  incorporate*!  wjlli  lljo  guniiny 
nifttter,  allogcilier  funning  a  niuciJaginous  mixture.  Alco- 
holf  acids,  and  alkalies  coagulate  gummv  matter;  &nd  flaU 
phuric  acid  lias  tbe  property  of  converting  it  inlo  sugun 

SaUriff  matt^Sj  present  in  cane-juice,  depend  very  much 
on  the  £oil  on  wbich  the  eaucE  are  grown ;  as,  for  infitftiice, 
in  llie  low  aliuvinl  sc'ih  of  D^merBra,  I^iii^iena.  the  Bonder- 
bunds  (l^elow  CalrniraO-  **i*d  Province  AWlIi.-slej,  canes 
often  imbibe  so  niuclt  saline  matter  from  tbe  soil,  that  tbe 
sugar  made  from  tbcni  may  be  said  to  be  in  a  constant  stvic 
of  deliqueacence. 

The  analysis  of  tbe  jnice  of  canes  grown  in  Loniaivia, 
wbicb  IB  given  at  piigc  44,  slicw^  tbe  qufinlities  in  wMcb 
they  may  be  eonlained  ;  but  iit  the  Sonderbnnda  near  CaT- 
oulta,  and  tbe  Province  of  Wtllealey,  tlie  juice  is  ollen  ereii 
much  more  affected. 

Tlit:  cultivation  of  tbe  cone  bod  to  be  entirely  reUnquiabed 
in  the  former  of  tbe  two  places  on  Lhie  aceonat;  and  the 
sugar  sont  home  fiom  tlic  latlor  has  i^i  many  instances  been 
so  extremely  ddiqne^eent  a^  to  occasion  very  extt'ij^ive  loaa, 

SoUs  manureiJ  i^flb  wood -ashes  id  eicees  produce  the 
same  pernleious  rcsulUj  from  the  ^^alirie  matters  tbi-y  fitrnisb 
Lo  tbe  i-ane  plants-  Tlie  cblorides  of  soJiiinj  and  |H>taasium, 
aulpbatcs  of  potash,  Sic.  Hcc.  &c.  are  nmongst  tbe  chief  wliicb 
exercise  eo  pcrnieious  an  intiuence  on  cane-sugar* 

Pcligot  says  Ibat  one  j>art  of  the  chloride  of  Godium  will 
combine  with  nearly  six  time«  its  bulk  of  «<)gar,  forming  a 
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deliquesceut  compoaaU,  wliidi  Ia  capable  of  liqiieTyiug 
another  portiua  of  gugar,  equal  to  iUelf  in  bulk;  andfroiu 
my  owD  obi^ervation,  I  believe  tLifi  deliqiiosceiicc  to  oon- 
tinue,  mtlil  ibo  whole  maas  of  sugar  is  dccoinpoaetl*  It  is 
fttated  on  aulbority,  th&t  fiuob  inline  niiiUers  uDce  preaent 
iu  cajie-juice  cnuuitt  be  got  rid  of  by  any  meaiiH;  and  X 
believe  that  tbia  b  eo  far  correct  in  regard  to  aetiial  pr^c-* 
tice  oti  a  lary;c  SQtilc :  but  in  Ibe  laboratory  of  tlie  cbciuist, 
1  do  not  sec  tbat  eo  gi'cat  n  diBieulty  exbla  -  for  ^vc  know 
that  hydrochlorie  oud  muTbitio  acida,  and  chloride  of 
eodiuTu,  ore  powerfully  aetcd  on  oven  by  a  very  small 
quantity  uf  uilrtitr?  of  Bi]vi2r.  In  tbe  ca&c  of  ebloride  of 
Bodiuiu  being  present  iii  any  li^iuid,  on  nitrate  of  sHvnr  being 
•ddcd,  inert  cbloiidc  of  silver  is  immediotely  prccipiuied.* 

Dr.  Ure  says,  "  nitrate  of  ailrcr  ii  suek  a  delicate  re- 
agent of  bydroeblorie  or  muriatic  acid,  as  to  sbew  by  a 
aensibic  cloud  the  presence  of  one  l]3-]uilIionlb  pai-t  of  it, 
or  one  T-millionili  part  of  sea-sali  in  distilled  water-" 
TfaiG  TTOuId  lead  to  tbc  Buppositiotk  tbat  (fit  least  in  tbe 
laboratory  of  llie  idiemiat)  the  more  i>articuljirly  peruidouH 
(aca-5ah)  of  ibc  saline  matters  can  be  sepaiatcd  from  cane- 
juice  by  the  nid  of  nitrate  of  silver. 

Wo  can  readily  perc»eive,  from  tlie  brief  glance  we  have 
taken  of  tbe  eonstitut^Dts  of  eane-juice,  that  the  object  of  ibe 
[ilanter  sbouM  be,  to  ^eparnto  as  ear]r,  and  in  ait  eft'ectnal  a 
manner  a^  possible,  tbe  nnde.sirable  matCera  comprised  nnder 
tie  bead  of  woody  fibre,  glulen^  green  ficula,  green  wax 
(obloropbyle),  (^uui,  and  valine  siibatanccs ;  leaving  tbe 
remaining:  sugar  and  water  in  as  pure  and  simple  a  state  as 
may  l>c. 

Coiaprised  of  siicb  gubslaiices  aa  tbcao  just  enumerated,  it 
may  readily  be  supposed  tbat  cane<-jiiic[!  is  one  of  tbe  moat 
fermentable  compoiindH  possible  ;  nud  experience  »ibowa  tbat 
in  half  an  hour  after  cipres&ion  an  incipient  vinous  fermen- 
tation commencesn  Thi^  is  often  apparent  intbe  ves^ls  ased 
in  tbe  West  Indies,  and  colled  cold  receivers  ^  wbereia  tbe 
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fretli  Jiijce  h  received  as  U  run^  from  tbe  mUt,  and  rdain^, 
until  tbere  is  room  in  ilic  cleritiers  to  allow  of  its  being  drawn 
down.  It  ofr^n  occurs  tliat  juif-E*  is  bo  k? ]>t  for  »  long  time ; 
bjt  If  Hie  period  extends  beyond  hrenty  or  thirlj'  uiiuntes, 
tlic  pait'iiiau  (allenddut  on  tbe  Ucfec^itors),  always  uses  &  little 
lime  to  prevent  fi^iiiicnttLtioi],  until  it  can  be  rcceit'oU  in  tbe 
claritiGrB. 

Thoru  Are  some  planters  wlio  argiie  tbst  a  slight  ferm«t>l4* 
tion  cf  the  jui^^e  previous  to  clarilicatiori,  tends  to  promote 
that  impurtcLJit  ojjeration,  and  tljst  tbe  litjiior  clarified  iiiidcr 
sucU  circumstances  "boils  well/*  and  produces  good  vagar. 
Otbers  insist  tliat  the  fermcntntion  should  be>  after  tlie  juke 
bfl^  been  clarified,  but  previous  to  its  being  boiled.  ThjE 
Intter  opinion,  at  least,  seems  to  have  ariaeu  out  of  a  stat&nieiit 
Tcade  by  Dutrone,  who  writes,  "  I  have  twice  obtained  rery 
fine  ^ugar  from  juire  partially  clarified,  which  had  iiudfir^ne 
E,  Tiiions  fermentation  during  ciglilcen  ortwenty  hours/"  On 
this  Porter  h&s  a  )>aragraph  fpnge  56),  which  appears  to 
carry  with  it  n  recommendation  of  such  a  system-  Dti- 
Irono  eiiuply  slated  a  tact,  ^bich  admits  of  ready  explana- 
tion ;  but  it  is  one  that  certainly  is  far  from  beiag  adrantfl- 
geous  to  the  planter. 

If  r&w  caue-juJce  be  allowed  to  remain  exposed  to  the  aJr, 
ill  a  abort  time  a  rermentntJon  commences,  wblcb  is  of  the 
vinous  order;  hut  in  another  very  short  time,  theacelODS  ifer- 
mcntalioti  likcwj&e  begin;?,  and  continues  in  conjunction  with 
thevinouB;  that  is  to  say,  that  the  glutinous  fecula  or  fer- 
ment eonlflined  m  the  juieo,  deeoinposos  the  sugirT  conrert- 
tng  it  into  alcohol,  wbicb  i immediately  attacks  tbe  glutinous 
ferment^  and  preeipitalen  a  large  portion  of  it ;  the  alcohol 
being  itself  converted,  by  the  action  of  so  large  a  Ijody  of  Jer- 
iDcnt,  into  vinegar  and  water.  Thus  the  alcobol  FomieU  bjr 
tbe  vinous  fermentation,  is,  in  tbe  caac  of  raw  cnne'jiucc» 
decomposed  and  changed  into  vinegar  almost  as  soon  as  it 
i»  formed ! 

Id  tbe  cane  of  partially  clarified  cane-liqitor,  that  is,  cane- 
juice  which  las  been  clarified  to  the  extent  it  usually  ifl  in 
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'wi  India  b^il  in;;' houses,  a  longer  tiniL'  ia  reqtiifiito  to  bring' 
fermentation  tban  in  the  raw  juice,  allhotrgh  it  is  sliJl 
S-ery  cjuick.  Now,  in  lliis  pitrtmlly  clurifled  liquor,  there  is 
frtill  A  quantity  uF  gLutlnous  fermeiit  that  Las  oot  been  ^epa- 
r4^ed,  find  tliis,  acting  on  the  augar.  cauaos  a  vinous  FemteTita- 
tioD,  with  the  co^sGCjuent  formatiou  of  dcoUol ;  bdt  in  this 
esise^  the  dcohol  tbrnied  being  in  cxcc&s  and  the  fctmcai  in 
comparAtively  small  proportion,  the  latter  is  thrown  down  as 
a  preeipiiate,  and  a  very  much  longer  time  is  necessary  to 
bring  on  the  acetous  rermciitatlon  thiLu  in  the  foriuer  instance: 
iudi-'cdf  w'c  may  alino^st  sAy  that  tliis  lattt^r  iernientatlon 
docs  not  commence  until,  the  vinous  fermentation  has  censed. 

Partially  clarified  enne-liquor,  tht-n,  being  permitted  lo 
andergo  tho  vinoua  rermeutation  durin;^  some  lime,  has  a 
Urge  portion  of  its  glutinonafeeula  precipitated  bythe  action 
ofth^  alcohol  on  il ;  and  thus,  if  carefitlly  drawn  off  [leaving 
the  jtrL-cipifale  hehinJ^*  and  imniedintely  boiled  down  to  con- 
centratio^U  no  doubt  the  result  will  be  '^  fine  sugar."  But  it 
must  be  borne  in  mind,  that  the  HleohoL  which  here  acts  as  a 
precipitant  ia  formed  allogcther  nt  the  eapensc  of  the  sagar 
contnined  in  the  cniic'licjnors  and,  consequently,  it  ic  a  course 
that  no  one  should  do  otherwise  than  condemn.  In  regard  to 
the  fi.Tnieid'ition  of  the  raw  juice,  aa  noticed,  no  good  can  by 
any  poasibiliiy  result* 

Jf  it  be  considered  desirable  to  keep  raw  cane-juice  for  any 
length  of  time,  fermentation  may  be  prevented  by  the  use  of 
colplinroiks  acid.  On  this  eubject,  Dr.  Urc  says,  *^  It  is 
known  that  grape-must,  feebly  impregnated  with  sulphurous 
acid,  by  rurniing  it  slowly  intu  acaak  in  which  a  few  sulpliur 
matt^hes  hnve  been  burned,  will  keep  without  alLeratlon  for  a 
year ;  and  if  '  musi^  so  muted  he  boiled  into  a  syrap  within 
a  week  or  ten  dar^i  it  retains  no  sulphurous  odour.  A  very 
slight  muting  would  suthce  for  the  most  fermentable  caue- 
juice,*  and  it  could  be  easily  given  by  burning  a  sulphur 
inatch  within  the  cistern  immediately  before  charging  it  from 
the  milL    The  cane-juice  should,  in  this  case ^  be  heated  in 

■  Xt  une-jqlco  b  m>t  uMrly  lo  rnmenEfilitc  d*  ^pe-mnit. — Amlktr^ 
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theclarifier,  Eo  aa  to  expel  ihe  Huljiliitrorisiitid,  before  adding 
tlie  teiuper-lline  ;  for  oUierwl^f?  a  little  cuTi-areous  au]phit£ 
might  be  introduced  into  the  sugar.  Tlios  i\ti:  areac^ace  ao 
prejudicial  to  the  eacchiirinQ  gmnnlation  would  be  certainly 
prevented."  The  sulpburous  acid  (not  flulphuric  acid)  acta 
directly  on  lljeglatiiious  renneul,  and  renders  it  tDopcratirc? ; 
afact  the  planter  may  find  it  to  hia  benefit  to  avail  himself 
of.  m  certain  sittiations  wbicli  tiTiconiroUable  circumBtRnoes 
may  place  Inm  id. 

M&ny  persona  imagine  tbat  a  p:real  good  would  result  froax 
being  able  to  filter  cQDe-juice  previoiia  to  the  application  of 
heat]  without  ineurring  the  risk  of  f{.'rmentation  fenpervening: 
others  (even  scientific  men)  argue  that  such  a  system  cannot 
be  carried  out  practically  on  a  larj^i?  scak*;  wliilsl,  for  ray  own 
part,  I  cannot  discover  why  canC'J  nice  (being  muted  wrthsul- 
pburoQs  acid)  should  not  be  able  to  underg^o  filtration  withont 
being  liable  to  fermentation.  1  have  never  tried  tbifl,  but  it 
appears  to  me,  that  if  a  slight  mating  with  snlphurous  add 
will  prevent  fermentation  in  eold  eane^juiee  for  a  long  period, 
then  that  a  portio^i  of  (hat  period  might  be  availed  of  to  per- 
form the  filtration  through  bag-filters;  keeping  the  litjtior 
cold  (ab  it  comes  from  the  mill)  during  tlie  procees.  But  it 
IB  wen  known  that  cane'joice  so  treated  will  very  rarely 
cryataliizc  ns  it  should  do  when  concentrated,  uuIcaa  tome 
bQlistancc  has  beeo  used  to  a&sifit  ^analatioo  ;  iii  fjit,  that 
filtration  and  ordinary  boiling  id  theevaporalorEaienotsafB- 
cicnt  (in  one  ease  onl  of  ten)  to  produce  a  ei,Tup  tliat  will 
f^ry^tallize  as  it  should. 

Filtration  of  cold  cane-juicc,  iherefore,  only  places  it  in  a 
more  favourable  position  for  clarification  ;  for  altboa^  it 
may  remove  from  the  juice  any  substances  tbol  are  suapended 
in  it,  yet  it  by  no  mca^ns  frees  it  of  those  that  are  dUtchcd 
in  it. 

My  belief,  then,  is,  that  the  filtration  of  cold  juice  10  not 
such  a  highly  important  desideratnm  ;  as  the  prineiple  of 
noti-enaploymentof  heal  cannot  be  carried  out  entirely  in  tile 
proccfl4  of  clarification.     For  instance,  we  will  take  caDC-juice 
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tIjAt  has  been  cnrcfully  liltere^lf  acd  endeavour  to  render  it 
into  a  aolutjou  of  srgar  aud  water  alone,  by  depriving  it  of  the 
gummy  and  glutlnooa  matters  dissolved  in  it.  PrQL-er?diug, 
tben,  on  the  belief  tbat  tliew  matters  are  bctd  dijsolved  by 
some  disgoLfied  acid,  wc  treat  Ifac  filtered  juice  with  Itme,  m 
order  to  saturate  the  acid  and  restore  to  the  trnnimy  and  albn- 
ininooA  matters  their  insoluhiht}' ',  which  thereon  will  pr^oeiit 
tfacDuelves  in  the  forni  of  a  flaky  eoagul?4,  shotrin^  a  dispo- 
ntion  to  precipitate.  Hut  is  ihe  action  of  lime  so  ap|)liefl 
^on^Dod  merely  lo  the  Baturution  of  this  free  airid?  No  l  far 
from  it:  its  beot^ficial  action  cxtenda  to  the  eipulsion  of  the 
Bltr^en  r?ontuined  in  the  glutinous  matter,  and  its  own  com- 
binuion  with  the  aeld  wbicli  formed  the  haso  of  tho  atmiio- 
oiaeftJ  sail. 

Jl  has  been  proved,  hy  Lieblg,  that  the  juice  of  maple 
and  birch  Irte*^^  aiirl  beeC-root,  contains  au  ainmoniacal 
salt,  which,  on  evaiioratioa,  or  saturation  by  lime,  g'lves  off 
aitnnoDJa  in  considerable  quantities :  whilst  the  neutral  salt 
is  coDverti;d,  hj  the  loss  of  ammonia,  into  an  add  eult,  which, 
under  the  former  circumstances,  eouibmes  with  the  sugar, 
tiMiverting  it  into  gUcote  or  uncry stall iiable  syrup;  and. 
under  ihe  latter^  coiobines  with  the  lime. 

It  has  ako  been  abundantly  hbown  by  BaniMiI,  Liebig; 
and  others,  that  gluten,  or  vegetable  albumen,  contains 
nitrogen  in  the  form  of  an  ammoniacat  salt,  which  i^  decora- 
poaed,  and  iU  ammonia  expelled,  either  by  evQforation  (by 
b««t)  or  satarnting  the  acid  baco  with  an  alkaU  (lime). 

The  action  of  iime,  then,  on  the  filtered  eane'juiee  is  two- 
fold, vii.^  to  saturate  the  add  base  of  the  ammoniaeaJ  aalt 
eoDtainod  in  the  gluten  expelling  the  ammonia  ;  and  to  aatn- 
nCe  the  free  aeiil  which  holtis  the  gluten^  or  albumen  ilk- 
solved,  thereby  causing  the  coagulation  and  precipitation  of 
that  substance-  The  quantity  ncceGSary  for  this  object  might 
be  readily  determined  by  any  careful  pereoiti  as  the  clear 
filtered  juice  will,  on  the  gradual  nddition  of  lime,  present 
marked  signs  of  a  coagulation  of  its  gluten  taking  place: 
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wliicL  ma^  the  more  readily  be  dUcovered  by  vieiring  n  liJUc 
of  the  juice  in  a  wine-glos^,  tuiubkr,  or  decanlen 

Bnt,  that  the  process  of  fiilrttlion  inay  proceed*  without 
subjectiij^  the  cane-juice  to  the  liability  of  fermcntatioii,  it 
ja  ncc&s&nry  that  the  juice  be  united  wiiU  sulphureous  acid ; 
whieh  would  he  one  more  add  llial  the  lime  would  haw  ti> 
cotiihine  with  and  precipitate.  On  the  whole,  therefbre^ 
there  does  nut  appear  to  be  any  eitraordiiisry  advaiitagea 
attending  this  procefis;  whilst  the  trouble  attenijaut  oti  it, 
aod  the  risks  incarred,  are  sufficient  lo  warrant  its  rejec- 
tion. 

I  iiave  merely  beetowed  a  passing  notice  on  the  5Uratioii 
of  cold  raw  juiee  through  bag  fillers,  as  it  has  been  so  much 
dwelt  upon  by  many  writers  of  essays  j  but  the  ohservationa 
1  hiive  been  led  tt>  make  relative  to  the  amnioaiatal  salt 
contained  in  gluteiii  and  tlie  free  acid  which  holds  the  gluten 
dissolved,  as  well  as  the  action  of  lime  in  both  instaneest 
strictly  apply  tliroitgbout  to  the  aubjcct  of  defecation* 

I  will  now  proceed  to  consider  the  better  modes  of  defe- 
cating eane-juice,  as  deiluced  from  practical  experience  and 
cliemica]  experiment ;  and  «hall  endeavour  to  treat  ihe  sub- 
ject a«  concisely  as  possible. 

1.  Di^fecatioN,  as  now  practised  on  several  tsiatei. ~^Tvo 
filleriDg  boxes,  each  of  about  three  feet  ^fi^uare  and  four  feet 
deep,  with  n  diTision  in  Iho  centre  running  Ironi  the  top  of 
the  hoiL  to  within  an  ineh  or  an  inch  and  half  of  the  bottom^ 
are  filled  by  layers  of  pebbles,  coarse  gravel,  coarse  saod^ 
and  very  fire  sand ;  then  coarse  sand,  coarse  gravel,  and 
pebhles ;  that  id,  four  layers  in  rotation  in  each  division. 
comiuencing^  with  pebbles,  and  iiRi^hiiig  with  them  ;  so  th&t 
in  loth  divisions  the  pebbles  are  uppermost,  and  the  fine 
sand  is  at  the  boltoniT  one  foot  deep  in  each  division. 

A  piece  of  haeket-work  Ytes  on  the  top  of  the  pohblea  of 
the  receiving  division^  whilst  the  di»^cbarging  division  liftB 
none. 

*  II  li  tolenbly  CDftilu  Uiat  »w  cane-JLilce  wtll  lik«  (wLcQ  9i  tUrle«  Ihc  tfaiii 
10  flllvF.  thAToii^hly,  tbil  partklly  ckrlAcd  ean^-llqiinr  vlll. 
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The  cane-juicei  in  coming  from  tJie  mill,  paasea  tbrough 
two  or  three  wirc-gau^e  strainers  (na  is  asual),  then  flows 
into  the  basket- work,  descends  through  tlie  four  strixta  in 
llie  one  division  of  the  fillpr^  and  rises  up  through  tha  oUier 
hi  like  miLnner;  being  ilischar^ed,  by  Dieaus  of  a  lip,  into 
the  clnrlHer.  Wheii  one  chin^er  is  tilled,  tlj(^  juice  gutter  U 
moved  on  lo  the  second  filter,  which  i«  already  prepared  and 
fixed  orcr  ihc  empty  clarificr.  The  first  filter  U  theu  pu&hed 
along  a  glide  to  the  clcnnsing  tub^  when  the  whole  of  the 
c-ontents  are  taken  out — each  strata  separately — and  WEished, 
To  facilitato  ibU,  a  piece  of  fine  matting  or  coarae  cloth  is 
lavd  tiver  each  strata.,  a'4  it  is  placed  iu  the  filter,  io  that  in 
emptyiug  It,  no  difficulty  occurs  In  ^mratlng  the  several 
layers  ;  which  are  accordingly  well  washed  and  imiuediately 
returned  to  the  tilter;  the  water  wherein  they  are  washed 
being  upset  in  Iho  skimmings -gutter,  passes  into  the  diatjl- 
houGO,  Whilst  the  p;ravel,  sand,  &c,  are  beiug  Wiishcd,  the 
filter  is  also  washed  down  quite  clean,  and  then  washed  witli 
lime-water,  lo  prevent  anything  like  acidity. 

One  man  will  empty  the  filter,  cleaose  the  whole  alltiir 
tliorotigbly,  and  return  it  to  its  place,  all  nicely  packed  again, 
in  a  quarter  of  an  hour ;  eo  that  it  is  ready  for  use  long  be- 
fore it  if*  required* 

When  in  the  etarifier,  heat  is  applied,  until  the  liquor  Las 
attained  a  temperature  of  about  150°  Fahrenheit,  then  about 
j  lb.  of  temper  lime  i*f  added  lo  a  •J^O^^Uoa  vessel  in  the 
forni  of  ci^uni  of  lime  (by  the  addition  of  water),  and  the 
whole  !s  well  stirred  up  until  the  lime  is  supposed  to  be 
well  blended  with  the  liquor.  The  heat  is  then  allowed  to 
go  up  lo  about  180°  to  200^,  which  raises  a  thick  scum, 
that  after  a  while  hardens  at  the  top  and  cracks;  whereon 
the  fire  ie  withdrawn,  and  the  liquor  allowed  time  to  preci^ 
pitate :  say  from  Id  to  30  minutes. 

The  cock  iti  then  turned,  and  (the  fir^t  quart  or  two  being 
fraught  in  a  pail  and  tKrovvn  hack  into  one  of  (he  other 
ctariBi^rs)  the  clarified  liquor  runs  into  a  filter^  made  on  tho 
same   principle  as  the   former  one«,  but    tilled  with  Hac* 
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grained  < coarsely -pon'dereJ)  vegeUlile  crli&rcool.  In  tbis 
case,  thti  filter  is  pi'ovidcd  i;villi  very  tine  wire-gnaze  on 
tlie  top  of  both  it«  division^  so  di&t  [lie  piL't^as  tif  charcoal 
cfiOTiot  rise;  but  ilii?  liquor  jmseca  dowii  one  divisioQ  and 
nsea  up  the  other  freely,  ruDEiiiig  direct  iriLo  tbc  grand 
copper  (Hrst  evaporator).  This  filtration  occupies  but  a 
very  ebort  space  of  time,  anct  from  the  matter  retained  by 
the  charcoal,  shews  ho'A'  beneficial  it  must  he.  Oae  filter 
is  used  to  run  ofi"  about  100^  gallons  of  liquor  ;  it  is  tben  re- 
moved to  be  cleansed,  and  the  second  filler  takes  ita  place: 
thus  there  are  four  filters  in  this  system,  or  rather  two  pair  ; 
one  for  lUe  cold,  raw  Juice,  and  the  other  for  tbe  clarified 
liquor. 

The  ^^/^^AVm,  properly  30  called,  ends  here:  but  in  the 
first  evaporator  more  alkali  O'o^^'W^tcr)  is  added,  aome' 
times  a  considerahle  [quantity,  not  alt  at  once,  but  at  inter- 
vaU;  and  again  m  the  seeond  and  third  evaporators,  aud 
the  second  tache,  llme-Tcater  is  added,  from  a  catering  pot ; 
ivbi<;b  in  the  case  of  the  second  tache  is  sometimes  varied, 
hy  ^ving  a  saccbarate  of  lime  (lime  mixed  with  thin  syrap, 
and  allowed  to  precipitate,  the  liquor  forming  the  aaccharate). 

The  usual  skimmiif^,  of  course,  takes  place  dunn|^  era- 
poration;  and  when  coueentratod,  the  syrup  is  run  oft',  by 
means  of  a  large  discharge  valve,  into  coolers  or  (unheated) 
^rauulators ;  every  secoud  skip  being  mixed  together  to 
induce  the  formatloD  ofa  large  grain. 

Rcmoriu. — In  this  system,  tbe  filtralion  of  the  raw  juice 
and  that  of  the  partially  elariiied  liquor  is  attended  with 
Tery  decided  results :  I  have  seen  tbe  lit^uor  passing  from 
tbe  charcoal  hlter  iato  the  firat  evaporator  in  a  highly 
clarified  etale;  which  could  not  be  tbe  ease  were  temper 
lime  not  used  in  tbe  darificr.  The  small  quantity  of  lime 
used  in  tlie  elarilier  is  added  when  the  lemperatare  of  the 
liquid  reaches  150^;  because  at  about  140°  to  150°  the 
coagulation  of  tbe  gummy  and  albuminous  matters  com- 
mences,  and  the  acid  which  held  them  in  solution  is  set  &ee  : 
also  becanse  the  acid  forming  the  base  of  tlia  ajumoniaoal 
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salt  contained  in  the  glutmous  matters  is  iIiBcu^g;ed  by  tlie 
lc««  of  ammoDja;  both  which  ooids  ^oald  iiuiueUiately 
kll&clc  the  fiugar,  and  render  a  portion  of  it  iincryslalliuble. 
At  this  juiictiirf  the  lime  coiues  into  pluy  ;  one  portion  of  it 
immediatfly  saturating  these  disengaged  acjdri;,  and  tlie 
odier,  ihose  not  Ulsengagcd :  that  is,  those  still  in  cowbina- 
tion  with  the  dififloked  glutcM  and  the  animoDio. 

Ja  this  mannor,  the  clariticatioD  con  be  coDciuctcd  at  a 
temperature  of  not  higher  than  160°  Fahrenheit,  ubich  13 
seldom  eiceeded ;  this  raodcrafe  heat,'*^  in  conjunction  with 
the  alkali,  being  considered  much  more  safe  and  cftit^acious 
than  a  far  greater  Leat,  unaided  hy  tbe  alkali. 

The  after  course  pursued  in  the  evaporators,  is  simple  and 
Jndicloas:  it  is  quite  impossible  to  lay  ilcwnasatixed  rule  what 
(quantity  of  Lime  ouf^bt  to  he  used,  as  ii  depends  so  greatly  on 
the  quality  of  the  juice  iu  the  first  instance;  but  tbe  greatest 
nuige  that  I  have  known  in  boihnf^'boaBes,  pursuing  the 
above  aystem.  i^  from  i  lb.  to  2j  lbs.  in  45r)  gallons,  includ- 
ing it«  treatment  in  the  clarifiers  and  evaporator.4. 

The  filters  are  of  common  wood,  and  are  made  on  the 
estates.  n(  a  coat  of  about  iive  or  six  shillings  each. 

2i  Drjefati&a  by  mfona  <ff  heat  in  the  eh^rifhr^  ^utd  heat  aad 
Ume  ill  the  preei-pHator, — According  to  this  plan,  eauh  claritier 
hu  a  precipiiator  of  similar  dimensions,  hung  on  a  lower 
level,  BO  that  tbe  contents  of  the  former  can  he  drawn  down 
into  the  latter. 

The  clariJlers  are  so  arrauged  that  they  can  be  heated  by 
the  heated  air  from  the  evaporating  ranges,  or  by  their  own 
tire,  as  may  he  desired ;  the  precipitators,  on  the  otbcr  hand, 
arc  heated  solely  by  their  own  iires,  and  have  therefore  na 
Gonneetion  with  the  flues  of  the  holler  ranges.  The  caue- 
juiee  in  coming  from  the  mill  to  the  clarificr.  passes  through 
three  strainers  of  different  degrees  of  fineness,  which  de- 
prives it  of  ltd  grosser  particles.  The  fire  is  then  allowed  to 
ac[  on  the  vessel  until  the  temperature  of  tlie  juice  reaches 
froui  180^  to  -210^,  at  which  it  is  kept  until  a  thick 
*  Eonetlma  tbe  Ihaor  will  chrij-  it  lOu^  FtbrenbcLL 
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criut  of  scum  hns  accumulated  at  llic  top,  anil  it  Iw^uis  to 

crack,  diecovcring  small  pcorly-wliitc  bubWea  rising  in  lite 
craeks.  Tlie  Rr^  la  then  wiUidratvn.  fifteen  or  twenty 
miDUtes  19  allowed  for  tlie  heavier  bodies  floating  in  tlie 
liquor  to  precipitatf^^  and  tlie  |ifl.rtia]ly  cl:irifi<^d  liquor  is  CAfe^ 
fiiWy  run  olTiulo  the  prectpitntur. 

Here  tlic  fire  i^  urged  until  tlie  liquor  boils,  during  wbirli 
time  a  man  stands  by  with  a  lueaaure  of  strong  Hme-water, 
and  a  scummer^  &  portion  ol'  the  former  he  adds  every  now 
and  then,  stirring  it  well  into  the  liquor,  then  waiting  each 
time  to  skim  off  any  scum  that  rises.  In  this  manuer  h« 
keeps  adding  the  alkali  and  skiuiuilng  tUa  liquor,  until  very 
little  Rcuni  riKEs,  ^vhen  be  eASunnt^s  a  little  liquor  in  a  wineo 
glas^  ;  andif  he  diEcoverstheaignsofRocculi  floating  In  it,  and 
^nds.  both  by  taste  and  suioll,  thttt  sulUcieut  lime  has  been 
given,  he  withdraws  the  Arc  immediately  and  eompletely, 
and  allows  the  liquor  time  to  precipitate.  This  time  i^  ael-^ 
dom  more  than  one  Lour,  or  one  hour  and  a  quarter;  wheu 
it  IB  drawn  down  luto  the  evu]jorntorSr  aud  goeri  througU  the 
usual  routine  of  boiling  to  concentration  ;  a  little  lime-water, 
or  sacebarate  of  lime,  being  added,  If  occasion  be  seen. 

Eeinarhs. — In  this  meCbod,  tlic  Jiino  is  not  given  in  lbs 
cinriiicr,  to  avoid  the  effect  it  is  said  lo  have  on  the  colouring; 
matter  contained  in  the  juice;  and  its  gradual  addition  in  tbt; 
precipitator  is  to  salurflte  the  acids,  as  before  described,  and 
to  nssisi  tbe  lr*nipcrnture  enipli>yed  in  ejecting  the  complete 
coagulation  of  the  albuminous  matter.  Tlie  palpable  mis- 
take is,  however,  in  supposing  that  tbe  flocculent  pnrtldes 
tlofttirg  in  the  liquor  will  precipitate  in  so  abort  a  time  -,  for 
I  tbink  it  no  csaggeration  in  saying^tbataix  hours  nre requi- 
site for  such  boiling  liquor  to  cool  down  and  preeipital*  its 
flocculi.  It  therefore  occur?,  that,  as  tbe  lime  allowed  U 
much  too  sbon  for  precipitation,  tbe  un precipitated  floccnli 
will  p}iss  into  the  evaporalorh,  aj^d  become  part  and  parcel 
of  tbe  concentrated  syrup,  when  it  leaves  ihe  tacbe  fur  tb« 
coolers-  The  simple  addition  of  the  wood  charcoal  filters, 
mentioned  oa  used  in  the  preceding  system,  would  reniler 


DEFECATION    UV   KOWAtlD's   FIMNGS  AND   LIUB*         353 

iJiis  uietliutl  Infinitely  more  complete  than  it  can  be  wHliout 
Clieni  i  auJ  it  U  oi\g  ho  efi^Uy  innde.  thut  tio  iJoiibi  it  wilJ  be 

Many  systeins  siinilar  to  Ibeae  are  now  fn  pnictice  ;  each, 
liowevcr,  raryin^  somewlat  from  the  olber.  As  tu  llie  olJ 
»nd  extremely  censurable  pUo  of  running  liquor  from 
"(he  clanliGrs  into  ibe  crvn|iuratQri^  just  as  it  is  wnrilcil,  witb- 
^mt  reference  ta  its  beinj^  clarified  or  not,  I  cannot  eliarac- 
^riie  il  as  being;  other  tban  a  disgnieefiLl  neglect,  an  J  a  wilful 
Sojnry  to  tbe  estate  whereon  it  is  permitted. 

Next  to  tbift  slianiefiil  practice,  Is  tbe  common  mode  of 

«larifyin^  in  the  dariiier,  and  then  drawing  down  the  li'iuor 

^to  the  evaporators  direct ;  without  further  care  being  taken 

~1o  ftc'panite  the  glutinous  matter  held  diasolred,  or  suspended 

:iii  the  Jiquor,  by  mcana  of  HLtratiou  or  subsideQcc.    Tbcso 

«re  two  very  eimple  remeilies,  either  of  whicb  ean  he  availed 

<if,  without  any  but  the  most  paltry  outlay  ;  as  I  have  already 

shown  ill  the  ease  of  filtration  ibrougb  wood  charcoal  filters. 

/  tpoaid  ttmA  ia  {inj^rfss  on  (he  jfinnter,  in  the  strontfust  p&isiblf 

Tjuiittier,  thnt  the  operations  in  the  luiiiiiit^-huuse  shouht  leiid  to  the 

ttcevmplishnieitt  of  two  threat  objects;  vu.,  tkecomplete  separaiion 

of  all  e^trariGous  ntatter  from  the  cane-juice,  to  ai  to  hiiay  il^  as 

nearly  as  possihiej  (o  the  atatt  of  m^ar  and  MCater  alvne  ;  and 

4tWJUiFy,  the  ecaporation  tf  the  turplu4  teatcr^  so  as  to  leave  the 

tugar  rit  the  condition  of  a  Jine  lehite  ftfrtipt  tehich  wtU  cryttal- 

tixe  xcholly  and  well, 

^he  Jirst  is  to  be  aceompOsIied  by  means  of  defeeoHQn  ;  Ihi 
second,  bif  jmajiS  of  etHtporation  ond  ctrncfntration  ;  iin/t  it  Ohiif 
Ttits  leith  tJie  pIant^\tchetheT  or  not  he  will  pursue  thise  method/ 
whieh  toill  enahh  htm  to  carry  oat  these  t)hfecU  tffrctualiy  and 
sueceufvtly, 

I  will  now  point  ont  the  meaua  whereby  deft^catioD  the  most 
complete  coil  be  effected. 

3.  Jytficatioit  iy  the  oppliciztion  of  Jtitinys,  tts  patented  Iff  ths 
Hoiwurable  E.  C,  Howard,  in  \^\'2. — Tbe  cane-juice  running 
from  tbe  mill  ia  made  to  pftde  through  four  brau-wire 
«tniiners;  tbe  first  and  second  being  coarse,  the  third  fine 
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yvlee-gSkUZG,  and  tlie  fourth  VGry  ^nc  ditto*  These  deprir 
it  or  a  \argG  portion  of  tliose  aubeUnces  mechanicolly  « 
pended  in  it;  therelorc,  the  juice  arrives  in  the  clarifi 
uitjcli  more  clenn  thiin  it  ollierwieo  would.  As  soon  k^  ibe 
Lottoia  of  tlio  pan  is  cu/ercdf  a  gentle  Hre  U  applied  nod^r 
it,  90  ihal  by  the  lioie  tbo  pan  is  lilW,  the  wholu  liod^  <rf 
ihv  liquor  id  warm.  Then  take  Iwo  ounces  of  (fiuely  sieT«d) 
quick-lime  lo  eadi  litinilred  gallnre  of  juice  lo  be  operaled 
on;  mix  it  ^^Jlh  clean  >yater,  ijito  ft  cr&am  of  lime,  and  Bidd 
it  to  the  juice,  takirg  care  to  m'ln  &U  well  together.  T 
temperature  may  now  he  allowed  to  rise  lo  1-SO^  Fabr.; 
it  muflt  be  kept  at  that,  until  n  Ihiuk  crust  riscEOntheaarft 
of  the  liquor,  Aud  exhibita  a  dispDsition  to  erack.  Thid  may 
take  from  (iftQ^n  to  t^venty  minuter,  from  aller  the  lime  liaA 
been  fippli«d;  hut,  if  tiiD  icum  doea  not  rise  and  crust  a« 
desired,  the  fire  may  he  nrg-ed  further  imtil  it  doeA  so ;  taking 
care  not  to  exceed  200*^,  or^  indeed,  to  go  liigber  than  ia 
absolutely  necessary. 

The  thick  crust  huving  risen  and  shown  symptoms  of 
cracking,  the  fire  13  stopped;  and,  in  ten  minutes  after,  tli 
liqnor  is  dra^n  do\rn  tlirouj^h  a  \^ry  tiiii'  wirc-guuzo 
ttrainer,  into  the  second  defecator  (whieli  I  have  called  a 
preci|>itaIor,  as  it  is  knonn  under  ihat  name  iiL  Dumerura 
and  tlje  WesL  InUia  leJandti^  ahlmngh  it  is  u  inUaomer)  or 
preeipitalor. 

The  dre  J*  here  mnde  suiTicieutly  stroag  lo  bring 
liquor  to  a  Ifniperature  of  210^,  ur  ns  inueh  higher  ai  ea 
be  without  suffL^rinij  it  to  bnil.     WhiUt  this  lifat  ia  loaitt 
tnmed,  a  man  stands  by  with  a  srummer,   and  &kin»s  off, 
very  quickly  nud  carefully,  all  the  bcuiu  thot  rises,  until  h 
baa  clefired  it  all  off.     Then  the  liquor  may  he  pc^rmitted 
boil,  the  skimming  continuing  about  ten  minutes,  or  aqunrter 
of  an  liour;  the  acumnier  is  then  Liici  aaide,  ond  Jloward's 
finings  are  applied  {tee  not€).     The  finings  aro  well  mixed 


n 

^ 


irairr,  BQ  at  lo  obtolj]  a  cream  vi  lime;  to  tills  la  Ddiled  kd  equal  btilk  ofmurj 
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up  with  tbc  liquor,  and  tlie  boiling  ia  allowed  to  continue  for 
about  two  or  three  mjuutea  longer,  wlieu  llie  wliole  is  well 
stirred  up,  andiuimcdialcly  runoiF  into  a,  fining C]alern,whcra 
it  U  allowed  tosuUside  during;  four  or  &i^  boars,  Tltcclunded 
liquor  is  neit  drawu  o^  tlirough  tLe  common  wood-clmrcoftl 
fillera  (before  apoken  of)  into  the  evajioralors,  by  which 
time  it  will  jjave  bt'L^ouit^  cool,  but  beainiriillv  clflri6ed. 

If  the  ti[iiijg  cifittTiia  are  objected  to,  then,  instc^iid  of  bav* 
lug  them,  thr  liquor  ia  allo^vtd  lo  reuaaia  lu  iht  jirecijiibUor 
(or  t*vo  iour3  iiftcr  the  fire  is  i^lllidrawu — that  aubsidenuo 
(at  least  in  pan)  luuj  lake  place — and  is  fiuallj  dittwn  off 
ihrougli  tlic  cbnrcoal-filtcr  uito  the  cvEiponitorfl.  The  two 
hours  allowed  for  euhsidence  in  the  pi'ccij>itator  h  a  very 
iTiadequute  time;  but  even  that  ^pfbCo  would  inconvenience 


toA  Hie  mlshira  U  baited  fflr  lomo  mlniiUi,  until  tie  lims  SMiimw  the  ojipeor- 
kufd  ul  fine  cunt  j  tho  vf,\rkMi:ov^  mntlcr  ie  tlifn  viLfihcJ  iwayj  and  ilici  line 
(md  Ili|iior  are  ruti  Ihroii^Li  a  flnti  bIc^Cp  The  ututt  pari  of  tlie  prnctM  b.  lu 
iljuaolvi:,  tn  0  giillojii  nf  iraLcr,  about  2\  \h!^.  of  aluin  for  en'iy  L^nt.  ur 
*oIiil  EU^r  C«y  100  ^llani  of  cBno-Ltquar}  tUal  is  lo  Irf  rrflped,  :iildlag  t« 
rub  ■olvliAii  abnirt  3  oi.  of  wliiliug  (puriflcil  cliolk)  for  each  S  j  Ibi.  nf  i1»in ; 
Ike  toljiliii'e  hc\ii^  illrrvil  until  cfftrvi'iccDCD  ctl&va.  It  It  than  aMoifttL  Tu  hliLi- 
tlilp,  mid  the  joIlitIoh  (canrthilJig  iiilpltitli'  of  [laranli,  ohltlt  ii  itiy  injorioua  lo 
■ijpi'J  ift  ilra'^n  ufP  fron^  Iho  prvciplmlcd  mntlcm  (tvltich  are  DhinLiDa  jLitd  buJ- 
ptiutc  of  Uiiir)>  AficL-  1]t\/<,  lUe  pn:Lip!tai.D  ]a  put  iviUi  Urn  jm^^jiLn.-d  ISiiLC-ccirda, 
ind  fthukcn  up  iillli  l^ie  wnrpr  xhi-y  rrtaln ;  th(?  whnk  b*lng  agltBifld  (luritiff 
tliCcffu^Son  :  iSo  piirds  nr<"  to  bt-  in  aueli  pi-c^rtioDr  tlipL  pDpcr  (Islneil  wUh 
lunuuri^  bJiiiII  bnrilj  i^liBD};?  SfA  cotourb^  liniaenicu  In  Vhe  mlitun,  ud  flhoU 
reruvcr  lu  runner  jclkiwnCbA  vihvu  drj. 

Tlfi}  HrtTii^,  Ii^Id^  liitzt  i?Hr<TEilly  pr(i[fArDiL,ar4TsiiEri>i<eTl  to  nl%\e  la  ihe  boltam 
vt  ibe  Tttfltls  they  "o  ponlaTufil  In;  uad,  uficr  diiuuliig  off  Jbo  fUpeffintcut 
li[|UQr.  lliiJ  Etjiiitga  tLn'pUcril  upuii  lUi^kcIt^  iiippoiluil  iu  iIm  igHnnu'  afii  filler, 
ftnd  tlXT  luoiiiLire  ti  (IrDiJicil  off,  imllJ  iLd  hibm  bejEim  torontraci,  and  cr^elifl  o;i 
Jt«  giuTucd;  tIie-  flnlngE  irt-  then  fit  far  tlic  rlirliiFiilloii  nf  llit^  itipur  (orouTirv 
Urigrpf).  Add  thu  tolutbn  of  ta^ar  for  crane-liquop )  to  thtm  En  inch  n  pmpnr- 
tloii  01  vrJlt  Uriui;  11  lo  n  crFAmy  ^lafc,  omi  Uioa  pour  tli^?  Trholc  and  tiiii  it 
b|iiiiJJx  iuln  l(]^  &ngar  (or  cano-lli^uor)  Co  be  flneili  TLc  dtJliDed  sugar  (pf 
ewie-lli|Uiir)  ja  itLfl«red  to  rtmdin  fur  ipvcnil  boun  ^fg?*!?  Lite  brigbt  Ijquor  U 
<Jr«TVLi  olTfrnja  llie  f  niiUB  <9irc  riovriird',*  pitcul,  131^). 

Itr/ttarK— AT\y  one  of  ihe  cummoncK  LiiLcUl^rnce  tuo  mtle  fhas  Brdrgii, 
■hboul  any  dlfficidty  wlmiPUT.  Tiiey  arc  communlj  in«i  3ii  ttHjioriffl,  both 
III  f  AacQ  and  En^biid,  nnd  kHi  roimd  lo  Biuwci  Wrll. 
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Torf  inircb  the  oj^emtions,  as  before  tliut  liuic  baJ  cTHpseil 
the  precipitator  would  be  Agnin  rcquirc<l  for  a  fre^li  opera- 

Il  is  very  true  tliflt  one  bour  only  uiigbi  be  allowed;  but 
It  roast  be  renu'iiibereU  thai  far  more  work  would  be  required 
of  \he  filters  in  tlmt  ca^e,  and  the  liijiior  would  nut  be  sa 
weli  clarified. 

The  matter  tlicn  resolves  itself  Into  a  question  of  cost  and 
time,  which  I  consider  may  very  satisfactorily  be  soked  as 
follows : — 


Willi  a  mill  delivering  1000  gallons  of  juice  in  one  hour, 
two  clttrifiers,  (tnd  two  precipitin  tors,  or  second  defi^i^atorb,  of 
tjQO  g-iillons  each»  would  be  required,  together  with  cl^lil 
tining-clBtcrns  of  the  same  dimensions:  a  aairiii^  cf  (lirce 
iron  defecfltora  of  500  gallons  cQ.clj,at  30/,  euoh  jLUO  0  0 
Lesa  cofit  of  eight  cisternStjnude  of  Une  hard 

wood,  6  11.  square,  and  3^  ti.  deep,  At  2/. 

each £16     0     0 

Jj^sA  cost  [}f  eight  large  oocka  for 

the  cisterns,  at  1/.    .         .         .        8     0     0 

24     0 


4 
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AetLial  saviug  by  tlie  exchange     .     .     £63    0     0 

1  have  here  cstLinated  the  dsterns  as  coating  3/.  each,  wiib 
cocka ;  but  in  the  East  they  will  not  be  5o  much,  whilst  in 
Hie  West  tbey  can  scarcely  be  more.  Ne^l  wo  come  to  the 
working  time. 

4  o'clock  Monday  morning. — The  mil)  started,  and  first 
rilnrilier  iilleJ  in  half  an  hour. 

!i  o'lilock. — Conteula  of  firfit  clunfier  enter  the  predpi- 
Eator,  partially  clarifiedn 

6i  o'clock.— The  above  liquor  haviug  l»eeu  treated  witlt 
Hnmga.  enters  the  fining  eistcru, 

yj  o'clock. — The  same  liquor  passes  thrcu^h  the  HItcrtitto 
the  evaporator9|  highly  clnriHed. 
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10  o'clock. — The  second  500  ^llon**,  in  like  luaunerj  entera 
tte  uraporators,  auii  fire  is  called, 

lOJ  o'clock.— The  third  £00  gallons  also  enters,  niakingf 
16(JQ  gttlloiiB  feceivcd  in  one  range. 

llj  o'eJock. — 1000  gnlloDB  of  Juice  so  clarified  liave  been 
received  in  second  rang^^  ^"d  tire  caJled- 

12  o "clock. — 1500  gallons  hare  been  received  In  second 
rfingp,  tkerefore  botli  ranges  are  full. 

Thus  by  twelve  o^clock  (noon)  both  rnngeti  are  Adl,  Jind 
boilit)^  away  as  fast  as  good  Bres  c&n  make  ibeui ;  ?acli  range 
receiving  a  supply  of  600  gallons  of  bigbly  clarified  juice 
every  Lour. 

At  four  o^clook  in  the  afternoon  the  mill,  having  supplied 
12,000  gallons  of  juice,  slops  ;  is  washed  down,  and  the  mill 
gang  are  dismissed. 

At  nine  o'clock,  ibat  quantity  of  liquor  will  have  beeo 
received  in  tlie  evaporators  ;  and,  allowing  half  ^n  hour  far 
boiling  the  last  liquor  received,  rleansing  cisterns,  filters, 
Lv.y  and  attending  to  the  last  skips  struck,  we  ^nd  that  hy 
lialf-past  nine  oclock  nt  night,  work  will  hare  ceased,  and 
tile  boiling-house  be  locked  up  for  the  night. 

The  next  morning  tb^  mill  £Lgaiu  etart^  at  four  o'clock, 
and  fire  irf  called  in  the  boiling-house  at  eight  o'clock,  so  as 
to  be  ready  to  receive  ihe  first  500  gallons  of  fresh  liquor  at 
half-past  nine  o'clock. 

At  four  oVlfjck  p.  M.  the  milla  stops  na  before,  and  the 
bniling-hDuse  closes  at  half-past  iiiue  o^clock,  r.  m.  ;  and  sa 
<iti  until  the  end  of  the  ^eek. 

If  half-past  nine  o'clock  be  considered  too  late  an  hour, 
nothing  can  be  more  easy  than  to  abridge  it  two  hours 
(making  the  boLjr  for  closing  half-past  seven  o'clock),  hy 
rtlumingT  by  means  of  the  inonlejufi,  the  last  2000  gallons 
of  liquor  iDto  the  clean  defeealorii  (us  it  runs  friiui  llie  fil- 
iera)j  where  it  would  remain  without  the  lea&t  liability  to 
injury,  until  tlje  next  morniugp  Pire  would,  under  ihe&e 
drc  am  stances,  be  called  at  six  o'clock  in  the  morning  instead 
of  ut  ei^^hti  and  as  the  defecators  are  required  for  use,  the 
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clarified  liquor  Roottined  in  them  would  be  run  off  into  four 
of  the  ei^ht  tinin^  i^islerns,  merely  as  an  accomnioHation, 
tiiilil  (ho  cvaj^orators  eould  make  room  for  it.  If  tliu  engine 
stops,  and  tlio  fire  under  tlje  Meatn  boiler  be  withdrawn  at 
fotir  o'clock,  (wbcn  the  mill  stop?  work,!  of  (^onrsp  the  moii- 
tejirs  pould  not  be  used  in  the  case  stated,  hs  there  wonlfl  hn  ^ 
no  flteain  iLvailuhlo  Uj  ^irrk  it ;  therefore  tlte  lii|uor  wotild  be ^| 
elevated  by  iiianual  labour.  But  It  njitjbt  possibly  happerif 
where  a  vacuum  pan  or  ^^'^eUal's  conocntratorsorc  employed, 
Ibftt  it  would  be  found  conTcnient  to  kocji  iheae  going  nntil 
Bcvcu  o'cloek  in  the  evening. 

There  can  be  no  donbt  of  the  Hglily  efficient  meanft  of 
separating  all  im]>untic4  from  tho  eane-juice  an^  liquor, 
offered  by  the  fareg-oing  plan  ;  whUst  tliere  is  nothing  in  ka 
working  detail  btil  what  is  simple  and  pructieally  eonre-* 
nient. 

To  giving  this  jdan,  I  huvt*  jnirposely  made  it  to  epplj  to 
the  cane-ltqtior  before  it  roach  the  evaporators ;  as  It  apptrars 
to  Eie  very  Jeairahle  that  the  Hqnor  shoold  be  so  purified  ns 
to  be,  as  nearly  o^  possible,  a  mere  solution  of  sugar  and 
water,  ere  it  be  subjected  to  the  evnporating  prore<!a.  Tho 
ftbove  plan,  bowever,  odinitB  of  a  vuristion,  which  would 
render  it  somewhat  of  a  combination  of  Ho^rard'ei  and  Dti-fl 
trone's  pnneiples.  ^ 

This  vnrljiilou  cotisiatfl  in  defecating  the  Uqunr,  Ds  T  bare 
etoted,  in  ihe  darificr  and  preeipitator :  iyri]y  using  a  ver^ 
slight  quantity  more  of  lime  in  the  latter,  and  no  fining*: 
then  drawing  the  fine  liquor  off  tlirougb  a  wotjd  cbarcooJ- 
fiitcr  into  the  evaporators,  where  it  is  boiled  down  to  a  den- 
sity of  about  twenty-four  or  Isvcniy-aix  decrees  by  Btmuic'tt 
Ffleoharomeler,  and  \s  next  discharged  ioto  the  montcjns ; 
which  rnlscs  it  into  the  fimng-ciatcrns,  where  it  is  mixed  ■ 
with  the  finings,  as  before  kid  down,  and  tho  liquor  allowed 
to  preeipitale  luiti!.  tlie  neitt  morning.  For  iPBtance, 
mill  slartB  at  four  a,  n,  ;  the  fir?:t  boiler  range  ealU  fir 
pIx  a,m.;  the  uiUl  slops  at  four  p.m.;  and  the  bnMmg 
iiingea  draw  fire  at  sis  p.  m.  ;  whirn  the  whole  of  the  lii|uor 
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that  liad  been  concentrated  (up  to  tlmt  time)  to  the  density 
ftbovi?  meiitioued,  ^oiild  he  m  tbe  tiniiig' cislfrnB,  ivhen;  it 
would  remain  to  [a'ccipltate  the  v&liolc  nji^lil.  Tito  ntrxt 
morning,  directly  tUe  engine  commcncid  work,  so  would 
tbe  concentrating  apparatus  (whetLer  the  vacuum  pan  or 
Wetzal's  pan\  and  the  whole  day  it  would  be  employed  in 
aonceiitjatin^  ibtit  syrup  whicb  had  been  lined  tiie  nigbt 
previous;  and  so  each  day  it  would  eontiime  in  the  aamo 
routine,  Suppesing  clarified  cane-liquor  wht*n  it  enters  the 
evaporators  to  be  four-fifths  waler  and  one-fittL  solid  matter, 
ATn\  that  this  liquor  is  hoiled  down  to  a  density  of  27^ 
Daume^  then  we  may  reckun  the  riiianlity  of  synip  ivhii^h 
Would  be  received  into  the  fining-eislerns  at  about  4320  galls* 
out  of  the  12«000  gallona  of  jnice  received  from  the  mill; 
rc(|mnng;,  therefore,  (say)  nine  iininj-cislerna  oF^OO  guUons 
each  to  contain  i(. 

The  accuracy  of  Dntrona'a  opinioas  in  rosrard  to  tho 
treatment  of  caue-juice  sre^  aingidarly  enough,  being  reeog- 
nbed  at  preaent  by  every  writer  on  the  Bubji^til:  the  lapse 
of  time  since  he  wrote,  ha?  n^t,  however,  rhangr?d  the  nature 
of  those  prejudices  which  :uiUtated  ftH:ainst  the  (ido]>Elon  of 
his  views;  so  that  wc  find  ouraelvc*  compelled  to  go  over 
the  same  gronnd  he  did,  and  to  enforce  the  same  argn- 
ntetit^  that  he  lield:  at  least  aB  fur  oa  separating  the  iiu- 
purilics  of  the  Ihjuor  go, 

UU  recommendation  of  subsidenee  in  reservoirs  during 
ten  or  twelve  boars,  has  beou  constantly  ecoiitcd  by  planters, 
oa  the  grounds  of  the  plan  being  attended  ivith  a  greatly 
increased  consumption  of  fuel,  and  giviitg  so  luneh  trouble. 
I  have  very  cari^fully  AVciijbeJ  tbcae  obj^^ctioUH,  Jiud,  as  far 
as  increased  cocsumpElon  of  fuel  h  conccrneJ,  it  Is  quite 
evident  that  its  extent  is  not  one-third  so  great  as  it  is  de- 
dared  to  he  I  hut  in  rc^^ard  to  tbe  second  objection,  I  need 
not  say  more  than  thsU  it  ie  a  well-known  and  dearly 
cherished  eacuse  of  "  tho  old  school"  planter,  when  ho  docb 
not  wiiih  to  enter  on  any  improvements — **0h,  it  gives  loo 
much  trouble  1" 
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In  tTiGse  times,  however,  fiucli  excuses  must  givti  way, 
and  llie  plantings  interest  aiUE^t  liave  Tair  |>!ay.  olbervrise  it 
never  can  bear  up  against  the  cUan^ea  lime  Iias  brouglit 
with  it. 

Putronc'fl  method  was,  first,  defcMtion  in  tlic  clanfiere : 
then,  boiliu^,  attGiiOed  with  fikimiuiog  and  oleaTiiii^  m  tbc 
evaporators,  as  h  usual,  uniil  the  liquor  bad  become  syrap 
of  ac]*?D5ily  offlhoiJt22^or24^Baiime'9  saccharometer.  when 
it  was  run  off  into  reaervoirn,  where  il  whs  ailnwed  to  pre- 
cipitate (lurliig  tn^elve  hours:  bo  that  the  ImpurilJes  were 
very  completely  seimrnted  from  the  syrup.  The  hot  syrup 
of  courac  gEfs  cold  during  twelve  hours  lime,  end  to  heal  it 
ag;aia  to  the  fiamc  temperature,  requires  an  amount  of  fii«t 
which  l>as  fonncd  bo  prominent  au  objeelion  to  the  pur- 
suance of  this  plan.  But  it  doe^  not  seem  lo  hnvo  occurred 
lo  nay  one,  how  easily  the  major  part  of  this  objeeiion  may 
be  removed.  During^  we  will  say,  Monday's  hollin^r,  all 
the  syrup  brought  to  a  deuhjty  nf  24°  Baunie,  in  forwarded 
to  the  reficrvoir  in  order  to  precipilcte  until  nextinoruiog; 
anJ  duriug:  Tuesday,  the  lachc  undertakes  the  concenlrotion 
of  the  syrup  of  the  djiy  before;  consequently,  in  slaning, 
the  tachc  is  Filled  with  tliia  syrup,  and  tlio  operations  com- 
uiencc.  As  tho  fucJte  hos  lo  coneenirate  the  syrup  of  the 
day  before,  the  secajjtl  tache  has  to  hping  tlie  (prevent) 
day's  liquor  to  a  density  of  24°.  in  order  to  aetrle  as  Uae 
r»tlicr  did;  therefore,  when  the  seeond  tache  di!?n'horgea  a 
skip  of  boiling  ^yrup,  in^tt-ud  of  allowing  it  to  nio  into  die 
reservoir  direct,  that  skip  is  received  into  a  double  Tesaet^ 
and  gives  out  its  heat  to  the  cold  eyrup  which  surroonde  il, 
viz.  to  the  eyrup  of  ihe  doy  before.  This  vessel  is  situate 
betsvoea  ihetaebea  and  the  preeipitatiup^  reeervoirat  and  ia 
Jbrmcd  by  having  ore  vessel  within  another;  the  inner 
being  wholly  covered  by  ibe  liquid  contained  lu  the  outer, 
and  provided  with  a  finiall  air  pipe  rising  from  ita  centre; 
aa  well  as  having  two  pipes,  one  to  charge,  and  the  other  lo 
discharge  the  vessel. 

Kow  in  commeuciug  operations  on  Tuesday  morning  (aad 
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troDstautly  during  tlie  cTay),  the  oat^r  vcfieel  h  ^]\c6  witb 
the  cold  syrup  from  llie  reaervoirfl,  eo  oa  to  o over  entirely 
Uie  inner  vessel ;  iLen  tlie  various  ^kipa  of  eyrup  Cof  n  den- 
sity 24^)  dlsfliarj^ed  Prom  tliff  seL'OiKl  lacLt\  enter  the  irmer 
ve»e1,  and  eadi  remuin  there,  iinlU  unotliGr  is  about  to  fol- 
low, when  it  is  run  off  iuto  the  elean  reserroir,  m\i\  tlie  other 
hot  skip  takes  its  place*  By  this  moat  alin|ilc  amm^^ment, 
it  will  bo  perceived  Ihut  each  skip  of  hot  ?*yrup  iiupartait* 
]|«at  to  the  cold  aymp  which  surrounds  it,  and  couBoquciilJy 
&t  ih^  syri'p  from  the  rescrvoira  enters  the  laehe,  Ijcwtcd 
s.  high  degree  instead  f>f  being  cold,  Thaa  ne  bce  that 
rtaiidy  two-thirdu  of  the  heat  of  the  ^yrup  intended  for 
the  reservoirs  [a  economised,  iii^itead  of  lieiag  loat. 

It  Is  a  mere  cjuestion  as  to  whether  subsidence  (precipi- 
tation) or  filtratjon  is  the  more  economical  and  effectual: 
■r  the  laller,  bag-filters  are  used  in  the  refineries  in  Crig- 
d  ivitli  very  great  Bueeefis ;  I  shall  therefore  epeuk  of 
tbeta  as  I  prcceed. 

4.  Defectition  hy  means  of  $ufphate  f>f  alumina  is  best  pur- 
ee! by  the  sddition  of  lime,  prior  to  iu  being  ap|)lied  to 
the  liquor:  for  instjiTiee,  every  100  gallons  of  eauG-jnice 
to  be  acted  on,  tvill  lake  I  lb.  (or  nillier  morr)  of  -^iiljjhule 
of  alumina,  nhlch  must  be  ttrat  dissolved  iti  wdtei',  then 
treated  with  \'2  ounces  of  caustic  lime,  vi'hich  uill  dc<-oni- 
pose  the  sulphate;  the  acid  coiubinin^  with  a  portion  of 
G  JimCf  forming;  sulphate  of  lime,  another  portion  com- 
ning  with  the  alumina,  and  a  third  portion  reuiuining 
a  free  agent.  Ajiplied  in  this  state  to  cane-]ii|uor  AvhJck 
0  been  partially  clarified,  the  alumina  immediaiely  eom- 
nes  with  tlie  coloiiri[ig  nialter,  anil  the  sulpliale  of  Itaie 
d  linic  with  the  other  organic  matter,  precipitating  llrem, 
without  causing  any  injury  to  the  cane-juicc.  Tluis,  three 
defecating  substances  of  very  great  power,  may  very  safely, 
and  very  beneficially  be  apphed ;  and  it  will  be  found  that 

•  Tlicre  ^Iciiild  b' twoflf  Ihese  cmnpoimd  vrteeT*;  llie  liol  sjTUp  gJihighBir 
ariLi  h(Sl  bth?  oiu;  ami  Liiir  jf  tbtrCLuaiaia^  porLLuu  lu  IXx^iithcr, 
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none  can  more  oocipletely  meet  iLe  plunlcr'a  \icwa  tliut 
tbf^Bc  Hubatances  combiui^d.  ^Ylioii  tLeacarc  to  be  used, they 
htid  better  be  ft[»p1i&c]  in  the  prodpltator ;  immediately  afler, 
bring  the  Ikjuor  to  tl(e  boiling  point  for  three  or  foar 
iiiinuica,  then  draw  the  iire.  and  after  allowing  a  UttJe  linia 
for  aubsideiire,  [tans  the  liquor  throngh  a  tilter^  and  evaporate. 

Pure  olumina,  eulphate  of  Itme  (gypsum),  and  lime,  la 
but  another  way  of  arriving  nt  the  9a.me  combinHtiion. 
Indeed,  these  are  in  the  end  the  sauie  Iciiid  ot'  ^ubslancefl 
as  those  £rst  patented  and  u^ed  by  Howard;  they  may  be 
presented  imder  different  forma  and  nameSf  but  after  aU, 
they  arc  eomprU4?d  of  three  Kubstances  only,  viz^,  aliiuiina, 
£Tt]p]iuric  acid,  and  Itnje. 

Sulphate  of  aEamrna  is  preeui<ed  by  expeHing  the  potash, 
or  aniinon!»  from  alum*  bj  mciins  of  lime:  or  pure  alumina 
derived  from  days  (suob,  for  instance,  aa  the  Kaolin  «Jay  of 
Cornwall,  which,  ftccording  ti>  M'edgewood,  contains  tiO  per 
cent  of  that  oxide)  is  treats  with  sulphuric  acid,  tlias 
fDrmiu^  sulphate  of  alumina, 

There  arc  no  defecating  6ubBtancea  with  which  chemi^tfj 
15  at  present  aerfnainted,  that  are  so  powerful,  eo  eafc,  »o 
eimple.  and  so  eLeap,  as  the  three  eombined, —  tlumiua. 
ftulphale  of  liiue  and  lime;  and  it  Is  fiouiewiat  f^ingular  that 
though  we  have  m  go  baek  to  the  year  1812  for  tbia  dis* 
oovery  (by  Howard),  yet  it  baa,  I  may  6ay,  never  to  lUis 
davi  beeu  raed  in  ihc  colonics  ;  where  the  greateat  ^ood 
would  hrive  rcBulted  had  it  bten  adoptud.f 


*  Alitm  llHtIf  iriU  [ml  jicATvcr  for  dofQCaUaEj  bcc^iav  nf  tlie  poUsU  (cr  tiQao- 
dIb)  It  conlauitk  Alam  id  iaiilc,iKMnFtJDHU  i*j^  potaib,  v uajcLlmn  ttHIi  aiu- 
nmiiJfi. 

f  l4ili*lO,  Hon,  iJorion,  of  Uvtiniqaa,  propo«d  I*  cluify  ciui*Ji]1<»  bf 
mmn*  (jf  the  itaik  ot  fhe  TraDbroitin  ^tnina,  t>i  v'dd  dm,  uialtvd  afutittf 
tlin  lilood  urcuillE-.  WLuiit:vur  iie  particular  merlu  arOp  1  ucvtrl^aM:  bnu  atil* 
tfr  Ktcvtu'ii ',  i>iit  M<M»,  Ulncliett*  Infnntu  uv  I>int  il  wfl*  conaMeml  of  «o  mucll 
IiupDTtBni^r'  tlibl  the  CoImi^  (MttUiLirjiic),  bftrr  many  mliftfArlafy  ocperlmenl*, 

tlmllur  Btiiii.  iitul  tlir^  lingliHli  CaloDJua  (!VGn  more.  He  bIh  tuyft,  *'  ibat  Utc 
(lUcDvvr^  t"u  ucribeJ  Id  a  Uua.  Dutiliamp  Ddlboc^^''  but  lift  Bltogotliot  omita 
lo  Luform  ua  iu  wlmC  irn^  Jt  ivsA  H  ja]|iQ[tiULt- 
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Coiniuon  |)f>taah  alum  sella  in  Englarrl  at  about  6/.  per 
tOTt  at  the  alnm  works^  and  coald,  t\o  doubt,  be  delivered  in 
any  qiiamily  Jii  fho  East  or  1^'eal  Indies  at  i}l.  per  Ion, 
incladin^  all  *?iiflrpes-  Very  ^reat  abundance  itf  sulphate 
of  aluutina  k  maniffkctured  in  France,  iAh4?re  it  is  used  \\i 
the  defecation  of  bee(-root  jnice;  arid  an  oj'der  s<*iii  to 
nny  of  our  alum  works,  eitlicr  in  Eiiglund  or  Scotland, 
would  procure  as  much  a«  can  be  needed;  and  at  k  \trW^a 
much  below  that  of  alum, as  t^jesulpbatc  of  potaeh  contained 
ui  the  latter  would  not  be  required. 

But  taking  common  alum  at  9L  per  ton,  delivered  in  tlio 

ony,  we  niny  here  inquire  what  tlie  clarification  of  eaue- 
iquor  would  eo9t»  reckoning,  according  lo  the  old  method, 
one  gallon  of  juice  as  yielding  one  ponud  of  iugnr:  2,600  Ib^. 
of  alinn,  at  ?i  lbs-  to  100  gdlnns  of  liquor,  er|iial  to  100,000 
gallons  of  lirjuor;  100,000  gullonB  of  liquor  will  yield  forly- 
nlnc  tona  of  fiiigar,  costing  for  alum  about  10/.,  or  about 
fbiir  shillings  to  each  ton  of  sugar  made. 

Sometimes  ciay  ia  met  witli  3o  }>ure,  Umt»  by  being  burnt 
tnd  pounded,  it  heeomca  a  very  efficient  defcCBting  sub- 
•lonee;  espeeially  when  mixed  with  sulphate?  of  lime  (gypsum) 
itiif  liute. 

6.  77it>  System  tif  Dffccatwn  partii'vlarlr/ rceommended  Jbr 
proetire  on  esttiUn. —  In  coining  from  the  inlll,  i\\^.  jniue  ia 
luade  to  iKw^'ibr^ugh  four  strainers  of  increasing  degrees  of 
fineness,  ibe  last  being  very  fine,  (as  before  stated,  page 
353),  btrfore  it  falls  into  the  clorifier,  which  1  "11  suppose  to 
contain  600  gallons.  Directly  tlie  buttom  of  the  pau  la 
covered,  heat  ia  applied  under  it ;  by  whirli  tho  heating  and 

Th  JamtLlci,  ntcre  li  a  tutj  commas  ti-eCp  itaiitect  tbe  "  BoM-c^Ar/'  vhLoli 
IrtfttaaiVuil  l,\f\x  mir  be  vn^nlk-il)  Dboiil  Ifit  ^fp  oft  UTgenutm^,  nf  ablnck 
takrax  yiVtty  tijr,  •wl-cI  I't  tlie  lutr,  and  axIrcra^Lj  tLlmy  whcD  ckicipcd.  I  ti^d 
1o  ftnl  Ea>  liurpett  on  Un-'ni,  anil  ti»i:  ofku  ihtYruil  %  puiilti»  uf  c^oe  bi^mIT, 
vhen  1  hate  T»«n  *hiir"k  With  the  lurge  quanilty  af  sflmy  mflliir  ihej  BlTird. 
Sbfe  eSicn.  I  tift*e  ru^[UpnU^  »houp;hl  tlial  Unry  mlglil  be  [ivaJltd  of  for  clerill- 
CAtioD.  b^  U-tr^  hrulk'il  ani]  FOi^c<r  Iri  warm  walor,  tojnilce  tUeni  B;irc  out  Ibcir 
^riiElnons  malter  I'trUsip!^  Ibia  mny  strvc  is  b  hlul  to  Ibmu  wtto  Hr?  od  tliQ 
>[f»t,  bdeI  who  Lnre  ev«ry  oppDrTunU;  rot  trjin^  tow  Tu  Tlii?;  be  mftfle  nwtiiJ  in 
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filling  go  on  simultaneoasly.  ao  that  by  the  ticne  the  pan 
\s  filled,  thcjuireis  pretty  hot.  Then  take  about  ten  ouneos 
of  fine -sieved  quick-iirac  and  mix  it  with  clean  water,  so  aa 
lo  form  a  eream  of  Jime,  which  add  to  the  juice  in  the  dari- 
ti^r  ;  taking  care  to  etir  it  up  well,  so  as  to  mak(?  the  alkali 
diffuse  itself  evenly  tbronghont  the  whole  body  ofihe  liquid. 
The  tptuperatiire  may  now  be  allowed  to  rise  to  1J*0  fJogrew 
Ffthr,  pl  Avliicli  krt'p  it  far  novae  time,  lo  see  if  (he  fiCDrn 
rUes  ill  u  desirable  manner;  but  if  it  does  not,  rnisc  tbcf 
tenipemtnre  by  degrees  until  ii  doe^ ;  but  on  no  Account 
allow  ft  lo  risc!  above  200  dee;rees  Fabr.  A  tbiek  scuui 
having  rieen  and  formed  a  crust,  sympiotna  will  speedily 
appear  of  a  disposition  to  creek  ;  on  which  ihe  fire  may  be 
wiilulrawn  eutireiy:  the  time,  from  the  pan  being  quite 
filled  until  ihje  iire  is  withdrawn,  being  usually  ab^iit  li^eoii 
or  twenty  iniDuteB.  Ten  minutes  is  uow  allowed  for  the 
liquor  to  settle  a  little,  wlien  it  in  to  be  drawn  down  througli 
a  verj'  tine  wire-gauze  strainer  into  the  precipitator,  taking 
care  tbal  none  of  the  sediment  Qocompanies  it;  lo  prevent 
wliich,  the  bollom  lic^uor,  more  or  less  mixed  up  with  the  sedi- 
ment, bad  Letter  l;e  draivn  oft'  carefully  by  itself,  and  thrown 
juto  the  clariiier  then  Jilling.  Finniediaiely  the  partially 
elarrfied  liquor  enters  the  jireclpitator,  a  brisk  fire  is  made 
until  the  temperature  of  the  liquor  rines  to  210  degrees,  at 
which  keep  it  a  few  momenta,  whilst  a  ui&n  with  a  Bcuinuter 
skinjs  oW  whatever  ecum  mny  arise-  When  no  inore  appeargi, 
raise  the  teuiperature  to  the  boiLinj^  point,  skimraiitg  itcnre- 
iaEly  for  about  ten  minuter;  then  add  to  it  the  defecating 
monstruuni  made  in  the  following  manner, — three*  ponndaof 
suljibale  of  atumina  i^  dissolved  in  three  gall uos  of  water, 
to  which  soiuTion  twelve  ounces  of  lime  is  applied,  and  Uie 
whole  well  slirred  iinlil  the  decomposition  is  eoutplete  ;  then 
arid  four  ounces  more  of  lime,  mix  all  well  togerher,  and 
allow  time  for  precipitation*  When  this  la  conqilete,  run 
oli'  the  supernatant  water,  and  the  jnectpitated  matters  will 

*  ir  tbc  UcjMOT  be  verj  foul^  EIvq  «£  even  six  lb9'  uuy  te  uvtHit  Um  lima 
bclns  in  imjjiortiun. 
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then  be,  alumina,  sulfiliiite  of  liuie,  and  free  Viiae.  Add  to 
tbese  a  little  clean  water^  «iitlidcnt  lo  brin^  the  wbole  iuto  a 
cre&my  state,  and  it  is  Ujen  rtaJy  foi"  use, 

Wlien  ibis  h  added  to  tbe  liquor  in  tlie  precipiTator,  it 
mast  be  tliorou^lily  uibed  up  by  slirring,  after  whicli,  liic 
boiling  must  be  kept  up  for  about  three {>r  four  miniitca;  tiie 
fire  is  thon  withdrawn,  mid  the  liquor  is  reiidy  to  be  dra^rn 
ofT,  either  into  the  HUers  or  tilling  cisterns.  It  would  be 
Qseleifl  to  keep  it  Jongdr  in  tlie  precipitator,  ae  none  but  the 
grosser  part  ictes  will  subside  for  a  length  of  time;  ihei'eforeM^e 
must  Iru^^t  either  to  tilfration,  or  to  subsidence  in  the  fiiiiog 
Mfltemfi,  aa  I  before  described. 

If  filtration  be  preferred,  two  rum  paiieheoiis  well  packed 
irith  moistened  wckkI  charcoal  (the  one  leading  by  pipe  tg 
llie  other)  may  be  uaed  with  economy  aod  advantage ;  but 
if  bag-fiilera*  arc  thought  preferable,  thty  may  be  em- 
ployed instead  of  the  former.  Whichever  may  be  choaenT 
however,  care  must  be  taken  to  keep  tbeiii  perfeully  clean 
andeweet;  and  this  constant  washing  and  thorou^'h  clean- 
mng  appear  to  me  to  conetilule  the  ouly  disadvantage  of  the 
sytitein  iff  tiltnition,  wberen^i,  in  iisiug  Ruing  ciiitems,  nolbing 
of  that  kind  can  be  urged.  But  as  bOQ  gnligns  uf  juiee  eiiii 
be  supplied  by  the  mill,  be  clarified,  deieculed,  and  filtered 
in  about  two  or  two  and  a  half  bonra,  whercaa  the  same 
<|uaiit]ty  would  take  tive  and  a  half  hours,  if  guhaidencc  in 
the  fining  cisterns  were  substituted  for  tiltratioo,  I  will 
preiulse.  therefore,  ihntJiUers  be  n^ed.  and  that  the  iirat  500 

'  Spg'Ji[r<ri  can4iat  uT  a  numljcr  of  ilmi|^  IwillQcI  coibin  or  caJko  bun 
ftboni  aiilccii  liiirLicj  iiiilc  Bad  iix  fctft  long,  ench  ft  which  ikrc  icgrrU't  Irt 
iiaoclirr  bmr  \\i\ai\i:  of  canYOJa)  uf  ouly  tix  E^icLti  vfU\i,  but  buimnilri^. 
Tin'  upper  jioir  oi'  tliA  Ivi'u  1)Bgt  is  ticil  tlglill^  nn  tn  a  thnrt  melal  lulx.'  H'kii<<1i 
(hu  becflinH  rlic  qcl^Ig  of  tkic  litg,  and  it  is  then  fltltd  uilo  iu  fipprvpriAtv 
pbce  ta  Ibc  rmmt-n^rk  nf  \\k  Glinr.  by  aicuie  of  a  urcw  ivlucb  kvept  U  Ann 
tml  tight.  Tlie  upper  jHirctciJi  of  tLii-  ilUer  furnis  v  ditltni ;  wbidi  thoaia  1i4t 
cijiuMi*  □  i  Fftntnliiing  the  mme  (|Uaiili[y  as  thf?  prr^lpjtator. 

Eoi-li  GlCer  itQuld  campritc  twenty  or  thirty  bqa> ;  and  the  AUrBtlKii  irlU 
(litn  proceed  f*-ry  rapidly*  Fllttr*  of  thh  tlud  cbu  be  my  casltj  maji?  un 
tray  m1bt«,  aud  nnaol  cost  mora  llian  from  ifh  ID  6/-  CAOli,  etpu  in  tin:  U^fHt 
[iidit«.    Tticre  rauBtalwDyt  be  ficN'  ol  iLctu  vbcrevur  tlitv  «n-  uao'I. 
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g^atlons  of  liltereil  licjuor  enters  llie  ev3pi>ra1ora,  wilbin  tvo 
and  a  Imlf  haur«  ni^er  the  mill  commences  work  iu  the 
morning. 

Liquor  n^hlch  has  uiiderg-one  like  dnndtratioii  end  Altrn- 
tion  above  described,  must  he  In  a  very  pure  conJillon  wlten 
it  rcQcliea  iho  evaporators*  and  ■will  coiiseijuenlly  require 
Hale  or  no  skiiuniing  during  cvaporulion  ;  nor  will  it  require 
any  further  application  of  limo ;  although  fi>r  ihe  oaUre 
^atklai^tiuii  of  the  planter  it  uiay  ho  leBted  with  Ututtu  paper, 
hotii  when  it  6rGt  arrives  iu  the  evaj>oi-atora,  and  aUo  wbon 
it  reach ej^  the  tbirJ  evaporfitor 

It  nniht  iL]toy;ether  rt^^t  ^vith   the   jihutfrr  liitTDteTf,  as  tu 
what  description  of  evaporating  veB7*ds  he  will  use ;  but  to 
pursue  the  course  of  luauufadure  I  urn  [iL^crlhiug,  1  wiLt,  a« 
a  lUf^diuiUj  take  a  ^^  range  '^  auch  as  those  of  Mes^re.  JJiytli, 
riale  XIV.,  open  pans  worked  by  a  naked  hre.     In  evapo- 
mtin^  the  liquor^  the  greatest  care  must  ho  taken  to  kcop 
the  pans  UlledT  much   above   the  ports   ou  whii^h  iho  Urc 
Etrik.es,  BO  as  to  prevo^U  aTiy  burning;  if  this  he  negWtod, 
Bs  it  loo   ol^en   ia,  a   caraiueiizjition   takcu   place  froui   the 
burning  of  iheeiigar,  tiiid  the  colour  it^  pi-opuriionall^  height* 
Gued.     It  \s  from  thj»  lluhilit^  that  I  so  uiucb  pr^-fer  flat  or 
aliglitly  convex  bottom  pans.     The   filtered  IjqTior  of  which 
we  art:  now  trcntinc:  sliould  he  extremely  dear,  and  vilh 
little  or  no  colour;  so  thstj  if  care  bo  taken  to  keep  the  pui» 
properly  tilled,  little  or  uo  accGssion  of  colour  will  ha  caUM'd 
by  the  heat  it  receives  iu  xhc  (^vaporatiu)^  j'anj;*.^  up  to  b 
density   of  "28^   hy    Baiime'y    «acc]iaronicter.      Arrived    at 
thU  density    fsay  fil^y  parts  sugar  and  firty  parta  VAtiT)^ 
ir  Sfhoidd  be  dra^vii  olT  Cski}»  hy  skip),  and  will  then  [urwnC 
itself  iu  the   form   of  an    ejicecdiiigly  fair  ayrnp.      It   El 
now  to  ho  decided  as  to  whether  this  ayrup  15  to  be  paiuwd 
through  the  animal  charcoal  tillers  or  not ;  hut  e.a  I  ^bonltl 
suppose  that  no  pUutt^r  cau  be  so  negligent  of  his  oirn  or  his 
eniplo3^er*a  iulerc&t,  as  to  demur  1o  that  proci^ts,  aiier  the 
facte  I  bave  slated  (in  tlie  foregoing  chapter),  I  will  prenute, 
as  a  matter  of  course,  that  the  iniportaut  action  ot  aDimal 
charconl  is  had  recourse  to.     T}ic  syrop  then,  a^  it  leaves 
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the  evaporating  range,  mus  iuln  s  receiver;  to  wWli  h 
monlejuB  ia  attadieil,  and  is  tLereby  elevated  to  the  cliarco;^! 
filters.  Uavit}^  passed  through  tlie  animal  charcoal,  the 
syrup  is  fouad  to  ha  greatly  purified  and  mueh  whitened. 
It  next  ia  platted  in  the  vaetiun:  pun  for  contientratioTJ,  ftt'ier 
which  il  is  drawn  ofl'  into  the  granulalora ;  to  which  fiteum 
U  applied  to  keep  up  a  temperature  of  about  ]HQ  degreen 
Frthr.,  in  order  to  promote  the  grflmilaiion  of  the  conteu* 
tratffd  syrup. 

From  the  granulators  the  new  eugar  is  taken  iutiJ  the 
ci]ring-hous<?,  where  lU  perfect  crystal  ligation  ^nd  ultiuiaUj 
curing:  takes  place,  There  can  he  no  doubt  that  a\ii^at  bo 
made  would  be  fully  cquul,  if  not  mucli  supu'ior,  to  our 
single  refilled  lump  sjugar.  The  planter  Mould  Icivi^  a  tine 
vhite  fatrong-graihcd  sugar,  which  would  eoinmand  a  high 

*jce  anywhere.  It  would  be  a  augsr  for  the  t/rocer,  not  the 
Tffivtr ;  anti,  iu  shorl,  it  would  be  that  descriplion  of  sogar 
which  would  pay  the  planter  better  ihaa  any  othpr;  and  on 
vhieh  there  eould  be  do  loss  hy  wasl»i<;:ii,  drainagE^,  &c.  kc. 

However,  to  go  hack  to  ihc  coiiaiderfttioti  of  the  eviipo- 
-ratlng  puna,  I  l>elleve  then:  can  be  no  nuesliou  as  lo  the 
Iptcte  eupcnorlty  of  the  steam-hcatcd  puna  over  those 
worked  by  a  nuked  lire:  in  fact,  the  advantaged  arc  ao 
numerout^i  that  I  would  never  have  other  than  etenin  pans  ftir 
my  owji  u»Cf  if  I  possibly  eould  avoid  il.  The  eonsumption  of 
fuel  i«  somewhat  greater,  but  the  great  faeility  it  offers  for 
usuig  w<iod  and  coal  ats  fiiel^  instead  of  cane-trasb,  ami  the 
ready  manner  in  wluch  the  temptratiire  to  enfli  pan  can  ho 
regulated,  a.ud  iu  an  instant  stopped  or  renewed,  fiir  t^ouii' 
tcrbalaacc  the  small  amount  of  estrn  fuel  required,  De&idc-s 
in  many  places  fuel  ia  in  such  abundance,  that  its  Jncrt-ased 
consuioplioji  is  a  matter  of  no  importance  whatever.  Even 
our  Wctit  India  colonie*;,  which  can  have  exeellentcoul  laid 
down  at  ]/.  j»er  ton,  certainly  have  no  occasion  to  excluim 
against  ateam  evapovalors  on  the  score  of  fuel. 

I  have,  however,  in  the  forpgoing  plan,  preferred  men- 
tioning open  pans  worked  by  nuked  firea,  ii4  I  know  that 
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ihay  are  60  generally  used ;  tmd  I  must  hero  ohserre^  that 

well-dt.'ree[iled  cane-ltquor,  if  carefully  attended  to,  runs  no 
risk  of  buruing  or  incrensing  ita  colour  during  rvtiportiikm 
III  open  pans  over  &  naked  fire ;  for  it  Is  durlikg  the  concert' 
trtiittfji  thiit  the  injury  is  done  !  The  ejipenuienls  of  Mod. 
SoubierdD  and  others,  bare  completely  established  the  fact, 
that  syrups  may  be  evaporated  ia  cooiuton  open  pans^  natU 
Ihcy  contain  three  parts  {tbs.)  fiugar  to  one  part  (lb.)  of 
water,  witiiout  receiving  any  injury  from  burning,  or  Bny 
increase  of  colour;  provided  that  the  vessels  be  properly 
filled,  and  ihe  eyaporaliou  proeood  quickly. 

But  an  evaporation  beyond  that  point,  jtroduces  a  visible 
effect  on  the  colour  of  the  syrup,  from  the  decomposition 
taking;  plucL-  in  the  au^dr;  which  is  rendered  uncry stall Jzable, 
or  what  is  termed  ^/i^rwt. 

Hence  we  see  that  we  may  evaporate  our  syrup  until  it 
contains  only  one  part  water,  to  three  parts  sugar,  in  open 
pans;  but  to  avoid  all  risks  from  burning,  I  wonM  always 
cboofio  Hal,  or  elif^htly  convex  (arched  inwarJa)  bottom  piLnt?, 
with  no  brickwork  at  llie  sides,  in  order  to  prevent  the 
glowing  bricks  from  communicating  loo  much  heat  in  those 
parts.  Having  brought  our  syrin)  lo  tills  density,  our  next 
rare  ia  to  concentrate  it  {id  t-si,  to  evaporate  as  much  of  the 
icniamiiig  one-third  water  us  possible),  without  entailing  a 
greater  loss  than  ia  absolutely  unavoidable.  Thua,  when 
iLninial  charcoal  \a  not  to  be  used,  the  well-ckrified  onJ 
fincly-tihcrGd  canc-lifjnor  may  be  evaporated  up  to,  say  t23U^ 
Fahr.  at  once ;  then  diaehargod  from  the  Uielie  in  order  eo 
be  concentrated,  I  may  mention  three  methods  of  aecom- 
plishing  thla  object,  two  of  which  are  In  common  use. 

Tlie^VjT^  i*i  the  viicunm  p!in  ;  the  sectmd'Welt^V-A  pan,  or 
Gadesdcn*s,  and  the  third  a  modllication  ofOodfrey  Kneller'a 
proccj^s.  The  vacuum  pan  is  the  most  complete  method  now 
practised,  as  by  it,  syrup  can  be  concentrated  at  aa  low  a 
temperature  as  from  l*iU°  to  1^0^  Fahr.,  which  insurer  it 
from  injury.  Wctznl's  pan  Is  a  tniich  cheaper  method, 
wlkiUt  ii  admits  of  the  tex^perature  hi?ing  kept  equally  low. 
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Iltikve  often  seen  s^rup  concentrated  jo  anch  pans  at  from 
160°  to  165^^ ;  but  f^itrcniely  sim|tle  flnd  useful  as  fhey  nrp, 
ytfl  I  tOiislJer  thai  llie  c(*Ti8laiit  beatijig  (if  I  mny  so  term  it) 
the  Bymp  reeejpes  from  tlie  revolving  wlieol^  to  a  certain 
degree,  injures  tlie  formation  of  tlic  grtiin  :  dtliougli  thia 
obftervaiioii  ft|)|>Ui*9  ehielly  wLere  tLe  eva|ionilion  \h  turned 
Tciy  far, 

Kneller'a  plan  wai  to  force  cold  air  througli  ihe  body 
of  tilt-  iiyrup;  but  by  sundry  iraprovt-uicnta  introduced  by 
Mh  Braiutr  Ckevftllierf  it  has  bef^n  rendered  much  more  per^ 
feet»  By  the  impropod  metbod,  tlie  tcbsoI  is  provided  with 
a  steam  Jacket,  a  coil  of  piping  iuflido,  and  a  aet  of  lubes; 
tliroiigh  wbieh  lasij  dry  air  h  forced  to  tbe  bottom  of  the  pan, 
&nd  risiiLg^  tlirongb  Clie  body  of  the  liquid  carries  ofl'a  lurgft 
miKninl  of  vii[iour,  at  tbe  9a.EDe  ttm*'  keeping  the  liquid  at  UR 
eKtrvmely  low  tecnpGraturc.  Sugar  made  in  sucb  pnus  ba* 
cottjpletely  rivalled  that  '^f  tlic  raciium-pan  In  every  respect; 
but  from  the  faet  of  tiie  vacunm-jmn  being  found  to  he 
•o  well  adapted  to  tiie  purposes  for  which  it  id  rcqnired 
ill  refinerieii  in  Europe,  tbe  use  of  the  improred  Kneller's 
pan  bae  not  lieeti  encoitraged.  I  am  rot,  however,  in  ^ny  way 
i*onvinee(l  that  it  cannot  be  employed  to  very  great  ailvan- 
i»ge  on  sugur  estates:  on  the  coDlrai'y,  I  am  Haii^^fied  that 
It  may. 

My  reasons  for  entertaining;  this  opinion  are,  that  the  cost 
of  ft  pan  capable  of  eontairdng  20('  gallons  of  concentrated 
eynipr  together  with  iIb  steam  jar^ket,  steam  coil,  tind  air 
tubes  complete,  would  not  be  more  than  80/, :  the  air-pump^ 
would  not  cost  Ttiore  ihan  2/3/. ;  the  extra  power  of  the  mill* 
engine  wouhl  be  more  than  Eufficieiit  to  work  it ;  and  laslly, 
the  facilities  for  obtaining:  "fry  air  on  a  spgar  estate  arc  very 
^reat:  as  in  very  hot,  dry  weather,  the  common  atmospheric 


*  A  (foubTf'-utlancd  nir-piimp  of  12  jiichf?«  dltmL^rvr,  bh'I  tfl  Inclvt  tlmkVi 
vJlL  ddiver  abaikl  lOU  cub[c  fvot  of  tir  pet  minute  ;  vbLcb,  If  propcrJ*  dri«d. 

Tow  ttiinixTBlurc,     A  pump  at  lliia  ilte  aoulit  Likv  4  ttor>e-powflr  U^tn  tho 
«9i^06  To  vork  It,  amt  wautil  whi  301^ 
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air  would  Gnawer  admirably ;  -vtliereas,  Jn  damp  weatbcr,  U 
might  be  easily  dried  without  incurring  otlier  thau  the  mofit 
paltry  experse^ 

A  pan  of  this  cliaracler  wolild  work  infinitely  faster  than 
a  Wt^lzal ;  and,  if  tli&  air  were  dry.  Fully  as  fast  h  vacaum- 
pnn ;  or  fni^ter.  1  calculate  lliut  a  pan  of  aboat  the  fiie  I 
have  named.  Is  capable  of  turning  ont  upwards  of  tM-eive 
tops  of  EU^nr  a  dpiy,  from  Byrup  compriaed  of  three  parts 
sugar  to  one  part  water.  I  cannot  recommend  this  pan  too 
Etrongly.  I  do  nrjt  tbiuk  that  plaiiiera  have  yet  given  this 
particular  description  of  coneenlralor  aa  fair  a  trial  a8  it 
should  hiLve;  or  anch  as  their  own  intereslj*  seem  to  rleui4nd. 

It  is  common  with  sii gar-hollers  usiug  either  of  the  low 
teuiperatore  apparatuses  to  concentrate  their  fiympa  ftr  too 
high  ;  suc^b,  for  Instance,  as  ninety  parts  sugar  to  teu  parts 
water.  This  conceutratcU  syiiip  contains,  when  culd,6cveniy 
parta  of  crystallued  sugar,  and  twenty  parts  siigiti'  held  in 
solution  by  the  ten  jmrta  water ;  forming,  therefore,  thirly 
parts  of  synip  ;  Avhich  drains  off  as  molasses,  aud  eaii  be 
recun  cent  rated  in  a  suceeeding  operation.  fl 

But  the  coueeulralion  of  fijrup  carried  r*o  far  w  delri-  " 
mental  lo  tbe  fonnation  of  a  larg^e  and  w  el  I -d  ere!  oped  ^run, 
and  very  mnch  obatructa  tbe  droiaage  of  the  maw.  Thia 
fact  was  eo  clearly  dit;co\ered  by  Qutrone  in  the  coureo  of 
his  experimeuta,  that  he  laid  it  down  as  nu  establii^hed  prin- 
oiple,  that  tugar  shouM  he  aUov^d  tn  cryttQUize  ii  a  Urr^v 
tfftrwfih/  t'ftraier;  and  lba(  l:e  x^  perfectly  [^orreet  is  heyi>a<i 
all  doubt.  PkuLers  have,  I  kiiuw^  v^ry  errijueou:^  idtTiUi  of 
the  operation  of  Dutrone'5  principles,  and  from  such  mis- 
apprehePBion,  formed  without  due  eons idc ration,  tbey  be- 
come so  prejudiced  that  they  wJU  not  H^tcu  with  way 
degree  of  patience  to  arguments  in  favour  of  his  vi«ws; 
however  sound,  or  convineing,  tlic^e  arguments  may  be. 

I  conceive  it  to  be  ao  important  to  tbe  interests  of  the 
plantings  commututy  tliat  it  should  he  prelt  informed  ba  lo 
the  direct  tendency  of  Dutrone^s  principles,  tbat  I  mitat 
endeavour  lo  point  out,  in  a  few  worda,  how  tbeir  appli- 
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ealion  affects  thosp  interests ;  and  I  woald  solicit  a  c&reful 
ALtentioD. 

When  a  lieldof  su^ur-caacs  is  fully  mat urcd,  tho  plantar'a 
int^rt'Sl  wt>ulil  lead  lijm  to  wUh  to  convLTt  ihose  eiines  into 
sogar  cf  sd  good  a  quality,  in  ne  great  a  quanlily,  aiid  ia  as 
short  a  time  as  poiifiible:  not  iDerelj  raw  Bu^r,  to  lie  m  the 
rtiriri^'li4)iiAe  Htr  one  or  two  nionlLfi,  bul  sugar  (bat  can  be 
ill  tbe  market  in  En^lanJ  (say  fiviu  t)ie  West  Indies)  before 
ordinary  MiiscoT&do  sugar  generally  leares  the  curing-house 
of  tbe  estate. 

To  accomplish  tbin  is  quite  Trithin  the  planter's  power, 
even  without  entailing  on  him  any  outlay  for  expensive 
niaL-biD^ry  ;  as  open  evaporator?^  hung  over  a  naked  lire,  and 
arnriiig-hcuKe  of  one-balf  the  usual  cjjmonsions,  will  iin^wi^r 
all  purposes.  Tbe  very  simple  uteans  of  defecatloiL  already 
eiphtiued  having  been  resortL'd  to,  and  tUe  aymp  evapo- 
rated to  27°  denaity,  then  decoloriaud  by  bein^  passed 
through  animal  charcoal  tiUcrs  ;  tho  eraporalion  iu  the  sanio 
op^n  pans  is  resumed  and  continued,  until  the  tbermomcler 
rises  to  "230^  Fabr.  or  83^  Reaumur,  when  the  skip  is  struck, 
without  having  ineurred  the  HmalJefil  riak  from  burning  or 
iiiereased  tiilour.  This  syrup  then  contains,  aeeortling  to 
Sutroue'a  table,  52  lbs,  of  sugar  wljii:h  yviil  crystalline  oil 
cooling,  and  48  lbs.  of  sugar  held  in  solution  by  26j£  lbs,  of 
water. 

Sucli  syrup,  placed  in  canng-coses  and  properly  treated, 

tl  yield  iu  eight  days,  520  Ibe,  of  well-dmincd  sugar,  to 
'767^  lbs.  of  syrup  drainlng^s  :  the  former  beinjj  very  larg^e, 
atrong-grained  sugar,  fit  for  market  atler  an  hour's  exposure 
t4i  the  sua;  anJ  the  latter  being  returned  immediately  to 
the  evaporating  pan,  to  be  once  more  brought  to  the  densily 
indicated  by  a  temperature  of:^30  Fahr.  Now,  in  pursuiug 
Bach  a  system  as  this,  tho  planter  would  insure,  if  not  tha 
whole,  at  Icasi  t^O  per  cent,  of  the  eagnr  containttl  in  the 
clarified  liquor  when  it  entered  the  evaporating  range:  thus, 
jnatead  of  having  from  30  to  5Q  per  G«nt.  of  molasses 
ilraineJ  from  his  augar  in  tbe  euring-houBe,  together  with 

B  B  2 


372 


DUTRONB  a    FRENGIPLES LOW    TEHPERATDBB. 


GonstoDt  dmJnBge  during  all  the  rayago  to  Engltindt  ftodl 
even  afterwards  until  sold  ;  he  would  liave  only  10  per  cent 
of  molflssttii,  hU  oFwlilrli  would  Iw  dmricJ  offudd  iMirered, 
m  the  niring-hodsp.  without  the  further  draiLnge  of  one  i 
ounce^  up  to  the  period  of  Its  sale  iii  Europe.  Even  10  p^rfl 
cent,  is  a  much  largei'  amount  of  moWaes  than  need  be" 
oblaiaoci ;  in  Etatinf:  that  pcr-c<^nta^o,  therefore.  1  have 
taken  awide  range  The  grnnd  objectioa  to  Dutrono^d  plan 
baa  ulways  heeo  the  fancied  loss  of  timer  labour,  and  fuel 
oecHsioutfl  hv  ihe  repeated  connenlrations  or  rehoilin 
entailei] ;  bot  practice  on  an  (^xieueive  ecale  Liis  romplMlirly 
confuted  thJH  ohjectLGUT  and  dearly  sliowu  thai  hU  sf>tpin 
secured  a  nett  proiit  of  full  A5  per  cent.  oTer  that  of  tbe 
old  French  school,  wbiUt  at  the  BatnG  time  it  was  found 
to  o^rasion  a  earing  in  labour  of  ono-eighth, 

111  Diitrou&'a  day,  boiljun;  hi  vacuo,  or  by  the  oth«r  low 
temperature  ]»kas,  was  not  known;  and  coni;£quenlly  ho 
could  not  outer  on  methods  wliirli  lha.t  principle  has  affi 
vfthe  iuf]ans  of  pursuing,  lu  his  time,  as  lu  our^,  a  tempen 
ture  of  2^°  to  232^  Fahr.  could  not  be  e^ceedeil  without 
causing  a  very  eerioua  injury  to  the  sugar,  and  coiiacquea 
lofis  ;  but  we  can  now  concontratc  our  syrups  to  wKntcrcr 
density  we  desire,  at  a  temperature  so  low  tliat  no  injury 
can  result  to  the  sugar.  It  therefore  beboree  the  planter  to 
avail  himself  of  llie  udvantage?  nnd  facilities  otTered  l>v  thi» 
low  temperature  |jriiiciple ;  always  bearing:  in  mind,  however^ 
the  valuable  truth  contained  in  the  maiiui  cufor^^ed  bv 
Dutrone,  viz.,  that  tugar  should  It  fiihwed  to  crifstailur  i'a  a 
icTffr  quantiit/  of  waUr,  From  a  disregard  of  this  oxeeUoit 
rale,  great  loss  of  produce,  lime,  and  labour  occurs  ;  a§  will 
hu evident  from  the  follow ing:ea:planalion  : — When  Ihe  crys- 
tals of  sugar  form  in  a  large  quantity  of  water,  the  geiu-rmi 
motion  tiuHueueed  by  nitraation)  which  conduces  to  that 
action  is  free  and  unimpedtd ;  whlcli  results  in  the  develop- 
ment of  large-sued  and  regularly^pix^portiuned  crysiftla, 
that  are  known  under  the  name  of  sugar  candy.  Now, 
under  Booh  circumBtanccs,  the  sugar  combiaea  with  water 
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(chciuicalfy)  in  fei-  greater  proportion  tban  ^vhen  frysfQlllrii- 
tioii  t^ikos  pluco  ill  u  limited  qumitity  of  ^nfc'i' ;  lic^ucv  thid 
mgar  is  not  so  awee(  aa  common  augar.  But  no  \*iTt  of 
the  water,  wilU  -vrhicTi  tho  nj^ar  has  united  itself  ra  llic  lor- 
ttiatiort  of  a  largt?  and  bold  (crystal,  is  separable  by  drying-, 
king  witb  alcoliol,  or  other  iiielbodB,  SATe  by  tlio  ducoui- 
ition  oftbe  sugar  itself;  l\tiiA  tliesn  crysfnln  luny  Im  JrieJ 
tlic  beat  of  (he  aurt,  or  in  a  stove,  without  losing  ono  iota 
the  water  Ibat  Is  obeaiically  combinod  witb  the  au^^r. 
ext,  when  such  Urge  and  perfect  orysUib  are  formed,  tlie 
inege  of  the  eyrtip  (that  i^  unery-^taJUxedj  is  immediate 
and  eoruplete;  not  occujiying  one-tenth  of  the  tinie  nect*a- 
unry  Lnic!^.»r  ibe  usiml  [jrauiice.  And  liietly,  if  it  be  thuiiglit 
advisallt  to  cleanse  the  cryetaU  by  iiqu^iTtwj,*  one  app]ii_alion 
of  the  solution  of  pnrc  ^rhiteflugaris  alone  necessary  towbiti^n 
them  perfectly:  but  it  ia  not  Ukcly  that  ?uch  lif^uoring  oaii 
be  requisite;  onJy  iuaamuelt  as  it  adUa  to  the  appearance 
and  Tfllue  of  the  beauttfnUy  ery^allized  mass.  But  mtb 
ordinary  su^ar^  not  only  is  the  time  occupied  iu  drainage 
(excessive,  but  ibe  pnnfionfluri  :irid  wliitening  of  (he  crystals 
cannot  be  effected  under  leaa  tban  four  applicatioua  of  syrup 
or  lictuor. 

Tbe  planter,  then,  may  ooncentroto  hia  ayrup  in  open 
pang  until  Jt  is  comprised  of  three  parta  sugar  and  one  part 
water;  and  afterwards  traTisfcf*  it  to  the  vacuum-pan,  either 
WeUal's  or  Kneller'a,  in  one  of  whieh  it  undergoes  a 
fnrtber  evnporntion  Ht  a  temperature  of  fronj  IGO'^  to  181)^ 
Fabr.  I  have  Filready  said  that  some  fiugar-bollera  concen- 
irale  ibeir  ayrups  until  they  contain  ninety  parta  sugar  to 
porta  of  water :  but  from  whctt  1  bare  ju£t  observed^  it  is 
vious  that  euch  a  practice  is  entirely  wroug;  and  I  otfer  a 
mmendaliou  of  no  common  impcji'tance,  when  I  udviac  a 
praeticnT  recognition  of  Dutrore'a  maiim  to  boil  low :  to 
keep  at  lenat  to  betweeu  15  and  20  per  cent,  of  water. 


*  Liqwiring  |B  ibc  B^UcalidD  of  it  Uilck  ecilutioii  of  pure  MgLT  tu  doomv 
Om  cij^tmla.     f  bcUdvc  the  Fi'cudi  tuiu  «ijcft  BOlutlua  clitffci. 
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I  believe  I  have  oow  gone  over  the  whole  course  vrhtch 
laaj  be  ftdvuiitageous!}'  pursued  by  the  plonter  in  thu  faoil- 
ing-liouse,  from  the  defeoation  of  tlic  juice  to  ihe  t-oiK^ontra* 
tfon  of  the  syrup.  It  ?s,  ho\Tevi?r,  necessitry  to  touch 
sllglitly  on  the  system  comtrioiily  puraaed  iit  present  in  our 
colonies,  In  reg^ari]  to  the  three  proceasfs  heluugiug  to  tbe 
hoi  ling-house  deparlinent. 

The  dcrce-attoii  of  the  juice  But)  cane-llquor  appears  to  Ue 
treated  hy  our  pliintere  as  a.  mailer  of  very  elight  iuipor- 
lance;  whereas,  in  reality,  it  is  an  o|>eratiODon  the  «iicoe^ful 
perfonnanee  of  whieh,  the  liile  of  the  crop,  a$  regards  iu 
e|u;Uity  JiinI  quantity,  very  maleriany  depends.  The  evnpo- 
ralion  of  the  watery  parts  contained  in  the  IJqiior,  is  a  Bimple 
and  tin  important  process  compared  wjth  that  of  defecation. 
To  clarify,  to  defeeate  the  juice  thoroufrhly  or  not,  is  merely 
a  plain  queslion,  which  may  be  put  in  other  words  :  Tis.^doea 
the  planter,  afler  the  eiperaej  labour^  anJ  anxiety  he  has 
bestowed  on  the  cultivation  of  his  ennes,  desire  thai  one-thirj 
or  one-lialf  of  the  sugar  contained  hi  ihem  should  lie  deli- 
berately sacrificed  or  not?  If  he  does  not  wiali  6Uc\i  a 
ruinous  waste  of  property,  then  let  hiui  attend  to  the  defeca- 
tion of  his  Joicc:  the  fluceccdin^  operations  of  evaporationf 
concentration,  and  curing  are  then  made  easy,  and  in  a  very 
eminent  degree  insured. 

It  never  must  be  lost  sight  of,  however,  that  the  condition 
of  the  juice  should  be  cfLred  for,  and  rendered  in  a  manner 
certain,  by  a  rational  and  judicious  course  of  culdmtioa  ; 
by  mcnns  of  which  the  juice  conies  as  pure  as  possible  into 
the  hoiling'hoLiBe.  Thid  wc  may  denominate  ^  maklog 
sugar  in  the  field,"  and  it  will  lighten  mueh  the  laboura  ftnd 
aniieties  in  the  boiling-house. 

Next  to  tlie  defecation,  follows  the  evaporation  of  the 
cane-liquor, — a  jjroccsa  of  the  most  simple  and  straight- 
forward character ;  attendant  on  vbich  there  is  no  rak, 
provided  the  pans  be  kept  properly  filled,  and  a  good  briik 
fire  be  urged.  The  more  complete  the  defecation,  the  more 
simple  and  safe  is  the  evaporation:   cane- liquor,  brought 
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by  ihe  separation  of  Its  impurities  to  a  state  of  sugar  fttid 
crater,  cnnnot  present  eny  difficulties  in  evaporating^  the 
exoeBs  of  water;  but  the  ease  is  widely  tlifFerenl  wheu  tLe 
liquor  only  pariially  dflrl^et),  Ofllere  the  evaporating  ranges. 

The  form  of  evaporators  I  havp  been  carpfiil  to  illuft. 
rale  and  explain:  anil  if  (here  be  planters  wlio  atill  use 
old-fhfliionetJ  boilers,  lei  me   again  urge   on    them  the 

:casitT  of  changiug  them  fni  those  of  an  improved  forai- 
The  old  elliptical  copper  boilers,  if  broken  up  and  eold 
oa  old  copper,  would  fully  pay  for  the  purcbuee  of  a  very 
desirable  range  of  iron  evaporators. 

The  r[ue9tion  of  improvement  liy  means  of  anmial  char- 
coal, I  have  endeavoured  To  simjdify  ;  and  Its  adoptiou  nt?ed 
not  in  any  nay  disarrange  the  present  roaLine  of  the 
boiling- houses. 

In  their  present  condition,  this  and  other  eirople  yet 
highly  imporinnt  improvements  may  be  carried  out>  without 
entailing  the  necessity  of  making  other  than  the  most  petty 
aUeraticns. 

Concentration,  as  nl  present  prnclised  on  sugar  esfntes, 
unprovided  vritL  a  sep&rate  app^fatas^  Ls  fanlty  in  the  ex- 
treme. Kven  the  late  Mr.  Whitehoiisf.  of  St.  Mary's,  Ja- 
i&^ca,  a  most  intelligent  plauter  and  clever  wtitcrj  com- 
mitted the  great  mistake  of  questioning  the  advantage  of 
tho  vacuum-pan  on  sugar  estatea,  Tliia  he  did  beeanse 
he  had  seen  fiugar  made  in  open  pans  fairer  in  colour 
than,  itnd  of  aa  good  a  grain  us,  that  made  in  the  vat^uum- 
pan,  at  some  80°  lotver  temj>erature-  Sat  he  did  not  take 
uito  consideration  the  following  important  pointa ;— First, 
that  in  all  probability  the  juice  in  the  open  pan?  was 
rich  and  highly  elaborated^  whilst  tliat  in  the  vacuum- 
pan  was  very  likely  the  juice  of  young  plant  canes, 
grown  on  some  highly  manured  land,  and  coneequ^ntly 
alK>undii]g  in  imjiitnties;  iiecondly,  that  froia  nut  under- 
standing thoroughly  the  eaact  effects  produced  by  boU- 
iug  on  the  low  principle,  the  boiler-men  mJght  have 
considered  it  unneccaaary   to  pay   the  same    attention  to 
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ihe  c]a.rifi cation  of  the  juic€,  ai  ihej  would  m  coDc«n- 
trftfing  in  open  pans:  pedihpa  aliribuling  to  tlie  TOi'iiiiii^ 
pnn  some  wonderful  properties  wliicU  it  does  imt  pusMw*; 
for  inst&iice,  tlie  Tttcuuin-pfl.!)  cau  no  more  convert  Ma- 
lulnous  mntter  ;iiid  oilier  impiLrities,  ^riinrryatnlliukblr  Rvrup, 
iuio  augar,  Uiuii  tbc  open  tocLc  can  ;  tLirdly,  tli&t  nllhougU 
the  BU|^&r  made  in  the  opeti  paa  was  superior  io  quality, 
yet  that  the  molasBes  or  uncryslaiUzable  synip  rcsiiliiii|^ 
from  that  sugar  so  boiled,  mny  have  been  twice  or  er«il 
thrive  as  much  as  that  mtLde  io  the  Tocunm-pHii  ;  and 
la&tly^  tbiit  (under  the  circumstances  of  the  case)  tbfi 
racuuin^pau,  having  no  one  to  conduct  its  operations  who 
thoroughly  understood  ita  uiuiiaf^eiuent,  very  probbbl^  wm 
luismnitu^cd,  aird  coasoqiicntly  did  not  exhibit  its  lull  vaIqc 
a^  a  coTic^ntraion 

The  temperature  at  which  syrup  is  uamdly  diwhargod 
from  the  tache  (or  what  W  termttil  "akipjied"),  is  abo«iL 
240^  to  250"  Fahr.;  or  no  lees  than  froiu  10'*  to  16^ 
Fahr.  hcyond  the  point  to  which  oraporatiOD  can  he  carried 
without  injury  from  bunung :  or,  rather*  of  deoompoailion 
troiu  the  cHuctB  of  ov^r-heating. 

Then,  deriog  the  time  taken  in  ladling  out  the  skip,  to 
much  more  is  injury  aci.Tuirig;  which  certainly  is  ojorelimitiCNl 
wber^  a  large  di^hargo  vdve  allows  of  the  contents  of 
the  tacho  being  drawn  ofT  cjulckly.  If  auy  plaiitera  are 
dclcrniincd  to  continue  the  concontratlon  of  their  ^jrup  iu 
opeu  puDfl  over  a  naked  fire,  let  them  nt  legist  have  the  con- 
centratiEig  laclie  separate  from  the  evaporating  range,  aiul 
hung  over  a  furnace  of  its  own;  that  the  temperature  may 
he  luuditied,  ur  increased,  widjout  aflVctiug  the  operatioiLA  in 
the  other  pana^ 

^Vhen  syrup  is  heing  evaporated^  or  concentrated,  in 
open  pans,  the  tlicrmomcLer  will  show,  in  a  momenti  iho 
dcni^ity  to  which  it  bus  arrived  at  any  period  of  the  ope- 
ration! thnn,  when  the  ayrnp  is  lifty  parts  eugar  and  Hdy 
parti  water,  its  boiling  point  will  be  about  219^  or  230' 
Fahr.;  when  sixty  of  flu^ar  and  forty  of  water,  it  will  ba 
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224*^ ;  when  three  parta  sngar  aad  one  part  water,  it  will 
l>e  About  ■21'J^ ;  whtru  five  parla  sugar  and  cue  of  nufer, 
itwlH  he  uLuut  238''  or  '239"^;  and  ao  od.  By  tLis  U  will 
be  becQ  thai  tie  ibenuometer  is  nn  excelJent  guiUe  in 
AbewiDg  tlic  SL-veral  pciiut^  ot  whicli  the  coDcentmtJoii  has 
ftrrivcJ;  and  when  joiucd  to  the  practical  ekpcrience  of 
Clic  iatelli^cut  boilerm&n,  no  ruiatoke  whatever  need  bo 
tnade,  nor  any  risk  of  Injury  be  incurred. 

When  tbe   syryp  ha«  been  concentrated  to  thff  desired 

poiutt  the  next  objetrL  is  tu  secure  iht'  granulatlou  or  crys- 

telliiation  of  ihc  sjgar  conlained,  in  iv^  general  And  perfect 

a  munncr  as  poasible,  so  tliQt  the  whole  of  the  crystal  Liza  hie 

eugar  xnay  &stiume  the  form  of  fine,  bold  eryslals;  and  vrhcn 

^imt  forinatioii  i^  complete,  the  »yrup  or  luother-w&ter  {id 

^st,   the  sugar  held  in  ^Lution  by  the  wAter  whteb  U  in 

«xcf!<j»)  lUHj  drain  off  freely  and  rapidly,  leaving  the  sugar 

clevoid   of  that  dtiintny  stickircss   so  obeervablo  in  sjgar 

XhAt  19  high  boiled  aiid  imperfectly   drained.      To   ait&iii 

this  oud  in  as  perfect  a  manner  as  is  desirable  in  practice, 

the    planter  mu&t  make  up    his   mind   to   two  thingB  ;   vie,, 

discard  the  old  fashioned  &ncl  hi^^bly  objectionable  cooler:^ 

>ir    coramonly    used,   and    entirely   to   abolish    the  n^e  of 

[sheads,  tier4;e»,  and  barrelH,  as  ctiring  vessels. 

Tlie   coolers   iu   theii'    presjent   form    nre  ]>eculiarly    well 

Adapted    to    counteract    the   objects    the    planter    hajt    ijt 

vieir;  and  the  casks  are  altogether  80  baibaruus,  that  it  is 

;VonderfuI  any  eet  of  intelligent  men  con  persist  iu   tiielr 

nee. 

Instead  of  these,  there  should  ba  one  cooler,  or  valher 
feceiving  vessel,  to  receive  the  coDc^ntrated  symp  from  the 
rtacbc  or  the  low  temjieralure  apparatuses  (described  as 
W(3t£fd's  and  Knelkr's);  and  from  this  receiver  the  syrup 
Lould  be  immediately  carried  into  Uie  curiug-hojse.  and 
Ldepoaited  in  the  curing-cases.  If  the  syrup  be  conccn- 
trated  in  an  open  tachc,  1  will  Buppoeo  the  skip  to  b6 
ittruck  when  the  lomperature  rises  to  230'^  or  233^^  Fahr. 
(low  boiling);  and  the  curing  eases  require  tbun  to  be  of 
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tli€  form  rpcoiii mended  by  Datrone;  TJi.,  5  ft,  long  a 
3  ftn  wide,  with  side?  9  incHea  deep,  increaaing  to  15  inch 
in  ibo  centre^  by  means  of  two  planes  forming  tlie  bottc 
inclining  C  inclies,  AcroGS  tbe  middk  of  tbe  bottom,  wb 
tbo  two  indineil  pl&n^s  nre  joined,  a  channel  h  form 
along  whldi  twelve  or  fifteen  boles  (of  an  inch  in  ilinTnet^r 
rire  made,  for  the  syrup  to  drain  through  nlieri  the  crjT' 
stallization  is  complete.  These  ca^es  are  lined  witli  rer 
thin  sheet-lead,  and  the  holes  maj  have  smalJ  tubes 
l^orU  inches  long,  neatly  soldered  on  to  the  lead  limngi 
The  partieular  size  and  form  of  theae  eases  were  very  co 
reetly  ascertained  by  Dutrone,  from  nnmerous  corelul  e 
periineiits,  to  be  the  very  best  for  the  purpose  required 
and  if  made  and  lined  as  above  deseribed,  tliey  offer  everyj 
possible  advantage  for  crystallising  and  draining* 

I  bavc  had  from  tivc  hundred  to  aix  hundred 
these  cases  made,  for  caysolf  and  friends  in  tbe  Exa 
Indies;  and  from  a  long  experience,  I  can  aniwer  foi 
their  very  satisfactory  aeooni]klishnient  of  the  obJeet«  stftt^ 
by  Dnlrone. 

Id  working  with  these  coses,  it  is  adviaable  to  la.y  a  pieci 
of  coarse  maltingi  or  wire-gauze,  of  about  six  inches  wid( 
supported  by  small  cross  pieces  of  wood,  along  the  whol 
length  of  the  case,  and  immediately  ubove  tlie  draininj 
boles.  Wben  the  skip  is  struck,  it  rans  into  tb«  coole 
or  receiver,  from  whieli  it  h  immediately  removed  an 
placed  in  the  curing  caeca;  taking  care  to  half  fill  onl 
enct  CAM,  in  order  that  the  other  half  may  be  tilled  u| 
from  the  succeeding  skip.  When  the  second  half  is  added 
the  whole  must  be  well  stirred  up,  so  as  to  amalgamab 
the  two  portions  thoroughly,  and  secure  an  e<iua]  teni 
perature  throughout  the  maes, 

Wliijat  it  is  cooling  down,  no  drafta  of  cold  air  fthoult 
be  suffered  to  enter  the  cu ring- house ;  for  the  proeesi  r» 
quires  to  be  gradual  nnd  itnaceelerated.  After  some  boun 
(varying  from  twelve  to  twenty-four),  a  erystaUIzation  w 
be  apparent  at  the  surface,  sides,  and  bottom;  when  it 
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"fce  neeoaEary  to  stir  up  (witli  a  wooden  knife)  llie  wbole 
XQHBfi ;  gently  ^nt\  gradiuilly  dis^ng'Hgin^  i]\e  crjslals  9t  the 
l>olto]ii  and  sides,  aad  distributing-  theju  tlirougUniit  the 
liotly  cf  the  liquid* 

The  eftect  of  this  will  soon  be  discernible  in  the  Ficce- 
Icrntcd  crystalliziilion  which  thereon  ensues ;  bnt,  if  clrcum- 
etfinces  seem  to  render  iL  adri^ahJcT  a  set^ond  very  gentle 
'movoment  may  be  given  lo  the  luaas,  two  hours  after  the 
irrsL  It  lunst  then  he  left  perfectly  uninterruptird  for  three^ 
or  perhaps  four  days ;  when  the  whole  will  have  heoome 
quite  cold,  and  crystallization  taken  place  throughoiitn  The 
pings,  which  atop  tip  the  holes  for  drainage,  ore  then  with* 
drawn,  and  in  the  course  of  three  or  four  daye  the  droin^ 
»ge  will  be  complete.  If  the  whole  pToetea  has  been  care- 
fully attended  to^  the  spaee  of  four  days  is  very  rarely 
exceeded,  as  the  syrup  drains  off  very  rapidly. 

Arrived  at  this  stage,  the  ^ugnr  contftined  in  the  case 
b  ready  for  liquoring;  and,  should  the  planter  decide  on 
this  simple  mcana  of  enhancing  tbc  ralue  of  ht3  produce, 
a  solution  of  tine  white  Fiugar  is  made,  and  poured  over 
le  surface  of  the  sugar  in  the  case  ^  taking  care^  first,  to 
iM^pe  tlie  top  nicely  and  evenly.  This  percolates  through 
the  niasB,  and  cleanse*  the  crystals;  hut, if  lirjuoring  is  not 
bftd  recourse  to,  the  sugar,  imniediatejy  the  syrup  has 
drained  off,  should  be  taken  from  the  case,  dried  in  the  sun, 
and  at  once  packed  for  shipment. 

When  the  syrup  is  concentrated  ia  the  Wetzal's  or 
Knellerj«  pan,  it  is  generully  dischai'ged  at  h.  temperature 
tot  exceeding  160^  to  ISO'^  Fahr,;  consequently  the  cooling 
[d  be  too  rapid  were  the  syrup  to  he  placed  in  cases  so 
low  as  those  just  described :  it  is,  therefore,  expedient  to 

LveotLers  made  more  suitable.  These  may  be  in  every  rc- 
apect  similar  to  Dutroiie's;  only,  that  instead  of  the  sides 
being  only  9  inche*  deep,  giving  15  inches  in  the  centre, 
they  may  be  15  inches  deep,  giving  24  inches  in  the  eeiiire ; 
tills  greatly  increases  tlieir  capacity,  and,  as  a  matter  of 
Gouiae,  BO  enlarged  a  moss  will  take  a  more  coneiderAblc  tinte 
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in  cooling.  In  giving  these  Utter  Jiiuciiaioiis,  I  have  ia^ 
Tiew  ilie  practice  »o  earneslly  rcco in lu ended,  of  boiling  low ; 
tLOt<FvitUAtanUiup:  that  tJie  Jow  temi^eraturc  firiuviplG  be  lakcn^ 
sdvantii^e  of. 

In  no  case  can  crystal liEatiou  proceed  u]iJi.'r  suflii  faT<HU^i 
able  circumstniires  aa  wlicit  llie  syrup  is  thin  Had  limpid; 
90  tliat  tho  rrysUJs,  in  forniirg,  maj  liave  tVeedoiaortiiolioD.' 
On  lEie  roiiLrary,  &  tLick  and  tt^nacioas  syrup  opposes  insur- 
mounlalfe  obstaclca  to  a  perfect  cryalolliaitttioii;  and  conse- 
(|uontly  tlic  crystals  are  em&U,  irregular,  wcak^  and  elauuny  } 
thus  being  difficult  of  draJQBge.  Many  boilers  think,  tfiftt' 
because  they  can  evaporrtte  aimo&t  the  wlioic  of  the  wat^r 
contained  in  their  j»ynjp,s  hy  the  low  temperature  principle, 
without  fear  of  burning,  &.c^,  that  it  i&  iucuuibent  on  them 
to  concentrate  very  high ;  seemingly  unconscious  or  un- 
heedful  that  they  arc  running  ccuuter  to  the  first  pm> 
dples  of  crystallization.  I  must,  therefore,  once  more  ref^at« 
that  if  the  planter  wishes  to  secure  e.  good  descripliou  of 
sugar,  which  will  drain  r^Mtdily  and  thoroughlj^  lie  uiuit 
boil  low. 

I  have  fifiid  nothing  of  cones  for  cuziug  sugar,  for  thm* 
aixuplti  reason,  tbat  in  fill  the  hoiliog-h oases  where  1  hftvo 
Tieeij  them  used,  1  never  could  discover  any  benefit  that 
waj«  derived  from  them ;  whilst,  an  die  contrary,  1  know  ihtZ 
thejr  entail  a  great  deal  of  extra  lahoar,  and  require  a  rerv 
extensive  curiug-houac.  I  tLcreibrc  ciuuiot  rccouiuicrntl 
their  ueu  to  tho  sugar- planter* 

A  very  eiiupk  and  efficacious  means  of  b&3tcnin;  tho 
separalimi  of  the  Byrup  (or  molsssee,  if  it  may  be  so  called) 
from  the  new  sugar,  is  that  afforded  by  Hague's  patent  ± 
which  couaists  iu  formiug  a  vacuum  below  the  curiug*Teiwl, 
in  coneeqiicncc  of  wliich,  the  air  msbei  dowji  through  tlis 
body  of  the  sugar,  carrying'  with  it  the  syrup;  thus  com- 
plelL^ly  freeing  the  sugar  of  its  syrop  (or  moi&ssea)  in  tbft 
couibe  of  a  few  ujiuuteSk 

A  Mr.  Coo^icr  has  recently  patented  a  pueuicatic  pftn« 
constructed  on   tlxe  same   priuciple,  tut  wluoh  is  said   to 
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le  an  improTement  on  that  of  Hague's.  The  apparaloK 
«^tiei9ta  of  a  pan,  wiiicli  is  provided  with  5  false  bottom 
mmdc  of  cane-work;  into  this  the  syrup  t3  skipped  dire>ct 
from  the  coDctn  I  rating'  tjichf^  and.  itJler  ti  RuHipicrit  time 
}ias  been  allowed  for  crystallization,  a  vacuum  is  formed 
In  the  space  between  the  twu  bottoms,  and  the  syrup  Is 
/orUnrirh  drawn  from  the  ntaBs,  leavinjf  the  su^ar  free  and 
fit  for  drying. 

Where  caae«  such  as  I  have  described  arc  used,  nothing: 
can  he  ea^ipr  than  having  an  air-ti^ht  apparatus  made, 
which  can  be  screwed  on  to  thebotloms  of  the  curing  t'oaoa  in 
rotation,  as  they  are  ready;  and,  by  means  of  an  air-pump 
the  syrtip  or  niolo^ses  can  be  drawn  off  from  ihe  sugar :  thufl 
rendcnn;^  the  delay  of  three  or  four  days  in  drainage  iiu- 
T]ece!!sary.  In  this  manner,  immediately  the  crvf^talUutiou 
of  the  sugar  is  completed^  it  could  be  freed  from  the  syrup 
in  a  few  minutesj  by  which  rapid  curing,  the  dimenaiona 

the  curing-hou9e  need  be  only  one-third  the  siie  it  would 
otherwise  require  to  be.  After  the  siigfar  h  freed  from  its 
ayrup,  it  should  he  exposed  In  the  bud  to  dry^  previous  to 
being  patrked  iirr  shipment. 

The  heat  of  a  tropical  suu  soon  accomplishes  this :  the 
angar  is  tlien  put  into  boses  and  wdl  beaten  dcim.  wliicli 
»  managed  by  means  of  a  thick  piece  of  plank  that  fits 
Aieely  into  the  box^  Thne  a  quantity  of  eu|?ar  ifi  put  into  the 
boic,  the  piece  of  plank  is  introdvcod  and  well  hesiten  down 
by  A  heavy  piece  of  wood  ;  then  another  C|Uaiitiry  of  «u^ar 
.is  added,  and  (he  plank  \»  tignxn  Inlrodiiced  and  well  beaten 
£own ;  and  so  on  nntil  the  box  is  quite  full,  wlicn  It  is  headed 
up  and  braced  strongly.  These  bo?ccs  usually  contain  from 
•■400  to  800  lbs,  or  rather  more,  and  accordingly  go  four  or 
five  to  the  ton  as  freight. 

Sugar  sent  home  from  Singapore  in  such  boxes,  was 
always  found  to  weigh  heavier  on  their  arrival  in  Kngland 

in  wh(?n  (hey  left  the  estate ;  and  in  no  case  wba  any  loss 
known  to  accrue. 

Let  the  West  India  planter  contrast  this  simple  fact  with 
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he    notorroiiB   loss   attendant   on  fibjppliig   sugar    lit    ho^ 
heads,   tierces,    and    barreLs    and     then    ask   himself,   irb 
he  should  longer  auhmit  to  such  a  ruioons  waste  of  pro 
peHy  as  arbca  from  this  Dxo3t  bnrbnroiis  ejatetn,     Surcl 
howill  uQt  persist  in  a  wasteful  practice  which  hag  nothiii 
to  sanctton  it  but  custom. 

In  ir*?aliiig,  as  I  have  clone,  of  tlie  system  of  boiHn 
low,  1  have  continually  substituted  the  word  sjriip  fo 
molasses;  hL-cau»(-,  if  the  system  of  mannfacture  he  pup 
sued  wliich  1  have  laid  do^Of  the  syrup  \v'\\l  be  so  pun 
that  it  cannot  by  any  means  bo  call'jd  moliwse^.  On  tb 
contrary,  it  is  meroly  crystal lizabJe  sugar  in  solution;  nni 
the  evaporntian  of  the  water  holding  it  in  solution  £ 
alone  necessary  to  admit  of  the  sugar  assuming  the  cry» 
talUne  form  and  charaetern 

This  concentration  may  be  repeated  until  the  rerj  ainall- 
est  amount  of  syrup  remains,  to  be  passed  to  tho  distil 
house  under  the  Dame  of  molae^cs;  and  I  think  1  hari 
gone  far  in  stating  it  so  high  as  10  per  cent.  It  mtii 
also  be  horno  in  mind^  that  if  this  syrup  he  boiled  oa  till 
low  temperature  principle,  or  not  allowed  to  exceed  230* 
or  233  Fahr.  in  tlic  open  tacbe,  it  may  be  repeaietll 
concentrated,  witlioiit  receiving  aoy  injury,  or  increasing 
its  colour,  except  in  the  most  trifling  degree;  which  en Q 
even  be  completely  remedied  by  passing  it  througb  anima 
charcoal.  Thus,  if  10  per  cent  of  the  sugar  originally 
contained  in  the  Juice,  be  ultimately  passed  into  the  disttl> 
house  as  mola-^^se^,  it  etrtsinly  is  as  much  as,  or  moti 
than,  should  be;  for,  in  addition  to  this,  I  have  ealculata 
that  2  per  cent,  aho  £nJb  its  way  into  the  distiUhousf^ 
with  the  skimmings,  &c. 

To  facilitate  Ihe  operations  in  the  curing-houset  the  tem- 
perature should  bo  kept  as  nearly  as  possibly  at  90°  Fahri 
wlileh  in  a  tropical  chmate  is  no  difficult  matter;  especiEkUy 
if  the  glass  windows,  which  I  have  already  noticed  as  so  ilk' 
dispenss-ble,  are  provided. 
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Rboaj'itui.ation, — I  slmll  atiemi't  but  a  vory  brief  i^eca- 
pituletion  of  the  foregoing  iustructiojis:  bat,  in  doing  eo,  I 
muHt  heg  to  direct  attmitloa  back,  even  to  the  early  {.-Liiptera 
m  the  ouhivBlion  of  (he  cane-plani.  It  will  be  remarked 
Lfti  I  huvf,  throughout,  been  at  imius  t<j  show  that  h  resia 
with  the  planter  Limself,  to  choose  a  goad  description  of 
cane,  &  congenial  climate,  and  fuitable  soil ;  to  render  the 
seasoiifl  sLibsorvieiit  to  his  objects;  to  correct  a  bad  and 
enrich  a  poor  soil;  to  keep  up  a  constant  and  unimpaired 
fertility  ;  lo  apply  thoae  subatancefi  alone,  as  manure,  which 
tend  to  render  the  juice  of  the  cane  rich  in  sugar 

That  it  reals  with  himself  whether  he  will  have  good  cane- 
|uice  instead  of  b»d;  ^rhelHer  thiitjuice  ^^hall  be  obtained  in 
f  ft  large  or  b mall  i^iiantity;  whether  the  complete  defecation 
of  that  juice  shcill  be  effected  or  not;  and  whether  its  concen- 
tration, and  the  aubsuqucnt  crystalhz&tion  and  draiu^e  of 
llhe  concentrated  symp,  «hiLll  be  conducted  on  those  prin- 
<siples  which  soieuee  and  experience  teach  U3  are  right;  or 
'hetbcp  they  are  to  be  violated  in  every  particular.  All 
these  polntfi,  and  many  mori",  rest  entirety  with  the  planter 
liimeelf.  I  can  hot  direct  his  attention  to  those  fciets  which 
my  own  expenencG  and  that  of  others  have  demonstratr^il ;  I 
can  but  point  out  to  him  what  is  right  and  what  i*  wrong, 
ftnd  counsel  him  as  to  the  course  he  ehonld  pursue ;  but  it  U 
for  him  to  decido  whether  he  will  avail  himself  of  that  ia- 
fonnation,  and  be  guided  by  that  counsel. 

Before  going  over  the  more  important  objects  which 
have  bepu  ho  fully  staled^  it  is  nei^e^sary  to  show  wbal, 
in  reality,  can  he  obtained  from  one  at^rc  oC  land,  in  the 
shafie  of  canes,  cane-juice,  sugar,  and  molasftes,  Anioug^t 
^planters,  it  is  pretty  generally  known  thnt  an  acre  of 
canes  will  yield  a  certain  number  of  cart-loads  of  canes, 
■vrhioh  will  produce  4n  amount  of  iug&r  dependent  oa 
ill  [leculiflr  richness,  and  a  quantity  of  rum  proportionate 
to  the  i^ugar  pottj?d;  but  beyond  this  unsatisfactory  in- 
fonoafion  extremely  little  is  known  or  cared  about.  Not 
one    man  aging     planter   in    five    hundred    can    tell    how 
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mftny  tons  of  canes  anjr  glvCTi  iield  h&8  yioHed ;  what 
lofis  lia»  been  auatained  from  thoee  canes  being  iDetticieiitly 

expressed  \  of  ^vbat  dcnaity  tlie  juice  was;  >That  amount  of 
ipxiTG  Biigar  tLat  juice  should  in  reality  have  prodnocd;  what 
loea  hnft  really  been  suatained  by  analcilfut  and  iicgli^eot 
manufacture;  or  wliat  saving  can  really  and  pmctinally  be 
effeolc'd  by  a  rational  pounce  of  ciilUvation  and  niannrHctnre. 
Tbese  ar^.^  matters  uncalculated  and  unbeeded,  to  a  d^^rre 
perfectly  eurpriatng.  ^J 

In  Hid  former  part  of  tbis  work,  I  endeaTOured  to  altow  ^M 
tbat,  by  a  simple  syatrm  of  cnltivatiori,  the  canc-planl  e&n  be 
made  to  yield  a  tua^timuiu  amount  of  pore  sugar  accOTn- 
panied  by  tbe  tecsl  j^CBsibl^  quantity  of  nttrogenised  mattor : 
a  BiricL  alienUon  to  wbich,  will  not  only  insure  u,  large  pro- 
portion of  good  sugar,  but  will  he  effecting  that  object  ho 
niucb  tuJketl  of  by  planterTf,  but  to  little  under  stood,  viz., 
tnaking  sitgar  ii\  thf  Jidd.  It  must  be  enpecialiy  borne  in 
luiiid  tbat,  to  produce  eu^ar,  very  large  canes  are  not  re- 
quired: ere  not  deajrablo;  but  that  uiodcrute-flizc^d  And 
very  sweet  cnnefl  conBtitute  the  r^  plus  ttttru  of  the  eultiva- 
lor'fl  (jesires.  Large  qnanlitiea  of  woody  fibre  and  wat^r, 
aro  not  desirable  in  the  cane  \  but  sugar,  in  abundance,  and 
as  pare  as  can  1»e  induced. 

An  acre  of  plant-can*",  generally  ranges  from  thirty  to 
tbirty-five  tons  of  cane?,  ready  dressed  for  the  milt;  And.  if 
tbe  superior  description  of  mill  be  used,  and  tbe  satunilion 
of  tb(?  partially  etprf^esed  etalks,  such  aa  already  descrilicd, 
be  followed,  I  havo  no  douU  ivluitever  bui  tbal  full  80 
pel'  eent.  of  the  jnice  may  be  oltiain^d;  and  thnt  such  joioe 
will  declare  a  higher  density  ilian  in  any  other  ease,  by  reason 
of  tbe  whole  crystalline  dt-ponil,  in  tbe  cells  lieiug  obtained 
by  that  peculiar  melbod>  In  tbe  following calculalion^.  luiw* 
ever,  ibe  range  ia  taken  of  from  twenty-five  to  Ibirty  tone; 
and  a  cflTciuI  cxamln^lion  of  tbe  products  will  make  appo- 
rent  tiie  cnormons  loes  sustained  bv  tbe  planting  interest, 
froni  the  present  rery  negligent  and  wneteful  modes  of  cul- 
tiration  aud  manufacture:  especially  tbe  latter. 
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From  tbcsG  Btatemdnts,  it  appears  that  if  we  obtain  from 
"^"Jtnea  70  per  cent  only,  of  Ibeir  weight  in  jmcCj  and  if 
**<«  jdice  is  only  oF  a  denaily  of  10'^  by  Bamne'e  e&ccha- 
'**ia*li'r  (about  18  per  cenU%  we  may  secure  from  them, 
^  the  former  case  (25  tons  of  canes  ]>er  acre),  6,463  Ibfl. 
H^bout  2$  tons)  of  dry  eugar,  and  oHH  lbs  uf  iiioUsics; 
latter  case  (30  tona  per  acre)  wc  nmy  obUln  7,7(J^Jba* 

o  c 
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(nearly  3)  tons)  of  dry  sugnr,  and  705  lbs.  of  mokfiscs  from 
one  Acre  of  land. 

BuL  if  the  density  of  the  Ejrup  sLould  be  12^  Daumc,  or 
22  per  cent,  at  55  Ions  of  canes  per  aerc.  we  oiiglkl  obtiuo 
IfiOG  ibs.  (more  thao  3J  tons)  of  dry  sugar,  and  71S  ibs-  of 
nolasaeSf  from  one  acre ;  or  if  at  30  laas  of  canee  \>eT  acre, 
tbea  f^,48^  lbs,  (nearly  4^  tons)  of  dry  flugar,  and  S62  Iba,  of 
molasfit'^,  from  one  acre  of  land. 

If  we  gu  up  tlie  scale  to  80  per  cent,  of  Juice,  frcm  3fl 
tons  of  caoee,  at  IS'*  Baume,  we  arrive  at  the  startling 
amount  of  11,173  lbs.  (or  very  nearly  o  tons)  of  dry  augar, 
and  VM  lbs.  of  molai^scB,  trom  one  single  auru  of  land. 
Tbia  is  certainly  double  the  quantity  of  suj^ar  iiiuaJly 
|>otted  from  an  acre  of  good  plaul-canes.  I  say  fOTIed, 
because?  a  Ion  hogntiead  seldom  wui^FiH  irioro  tbau  1,700 
to  1,800  Ibfi,  ivbea  it  reaches  Enrupe;  but,  in  addition  %a 
the  Hugar  actitally  j>i:itted,  wc  muat  allo;v  for  about  60  to 
80  gallons  of  uiolaasea  per  ton:  say,  from  2)  tons,  about 
17J3  gnltons  of  inolasacs,  or  176  gallons  of  rnuLp 

This  would  bring  llic  yii:ld  in  the  latter  ease  to  Sj  bogfl- 
beads,  wei(j;biiig  in  England  1,750  each  =  4,375  Iba.  of' 
sugar,  and  17<j  gallons  of  tiiv\j  20  jier  cent,  over  proof; 
to  c{>mpare  with  which  we  may  take  the  former  naso  of 
11,000  lbs.  of  DUgar,  wcighlug  tjjc  s£Laie  iu  Ungland,  and 
83  gallons  of  rum,  16  per  cent,  over  proof. 

In  comparing  tlkc^e  tno  statomcnts,  let  tbf?  planter  inquire 
nunutcly  as  to  ihe  number  of  uiauagcrs  who  do  actually 
and  iruly  send  to  Englai^d  4,375  lbs,  of  sugar,  and  175 
gallons  of  rum,  ss  the  produce  of  one  ncre  of  land »  Not 
merely  ^erul  it  froTU  the  estate,  for  ihat  is  not  tlte  <jueslton, 
but  land  in  England  that  qaautity.  After  satisfying  him- 
self on  this  point,  let  Um  look  calmly,  and  witfioat  bias, 
into  the  caknlalion  1  have  made;  and,  if  bis  mind  be  di- 
vested of  prejudice,  there  can  bo  no  doubt  whatever  but 
he  will  acknowledge,  that  30  tons  of  canes  is  no  unuaunl 
qnanilty  from  one  acre;  that  ftO  per  cent,  of  juice  may  be 
obtained  from  such  canes,  and  that  a  density  of  L2^  Baume' 
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iftroToster,  or  22  per  oent,,  le  neither  impMfliblo  nor 
inprotable,  BB  24  &DcI  26  p9r  f^ent.  are  fiouieiimc^  obtained. 
Hbti rig  clearly  acknowledged  tbese  primary  positions^  ih^ra 
cannot  remaiu  tbo  sbadow  o£  a  [ reason j^ble)  dojilit  pfi  to  tbe 
perfect  priLcticability  of  Eecnrmg  tbe  reftults  J  have  atated. 
But,  as  a  ready  reference^  I  give  the  following  brief 
siimniary  of  Iboao  points  wliicb  should  cbiefly  engage  th« 
planter'^  atlention: — 

1.  The  selection  of  two  good  deAcriptiotiB  of  cane  for  cul- 
tivation on  every  eBtale, 

2,  The  selection  of  a  good,  strong,  workable  £od  ;  such  u 
brick-iuould^  &c. 

3h  Tlie  eidtivation  of  tbc  land  by  meana  of  the  plough 
and  other  agricuUiiraJ  implemented  instead  of  by  manual 
Ub<)iir,  The  conalant  ploughing  and  pulverizatiou  of  the 
Hoil,  The  careful  planlJu^,  laouMiiig,  duaniitg,  baEikiiig, 
and  trashing  of  the  oane:  being  very  particular  to  have 
no  green  leaf  taken  from  the  growing  plant. 

4,  The  strict  application  of  liie  principles  so  fully  ex- 
plained, riz,,  to  manure  the  cane  ^tth  it9  own  trash,  plough- 
ing it  in  whilst  green  j  to  nae  as  mannre  other  vegtlablc 
substances,  in  ord^r  to  form  linmus  in  Ihe  eoil ;  and  very 
especially  to  eschew  all  manurea  supplying  ammonia  to 
plaaU :  audi  as  guano,  cattle-pen  manure,  &c. ;  also  to  be  very 
cautious  in  applying  manure  containing  large  quantitlea 
of  flaU:ie  Hubstaucea:  such  as  salt-water,  fiea^aah,  Bea-mud, 
asbes  of  plants,  &c.  &c.,  as  they  do  great  injury  when  In 

CSC  CSS. 

6.  The  careful  consideration  and  determined  pursuance  of 
irrigation  on  a  proper  and  practically  useful  scale* 

fi,  Tbe  selection  of  really  good  and  houesily  made  (m- 
plemenls. 

7.  The  judicious  eonatmclion  and  arrangement  of  the 
manufactory,  and  tbe  extreme  importance  of  possesfling  raa- 
chinerj  of  tbe  most  improved  character,  and  the  best  work- 
manship. 

8.  The  enormous  loss  tbat  is  Giistained  by  oatates,  from 

c  c  2 
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tho  iaefSciant  action  of  most  of  tliG  millfi  now  in  ute ;  tlM 

utter  neglect  of  the  all -important  subject  of  defecation; 
ihe  unsuitable  charucter  of  many  of  tlie  evaporatiug  pans 
now  in  use;  tUe  minoiia  metliucl  t)f  concentration  su  com- 
monly practised  i  and  tlie  improper  cgut^cs  adopted  in  tbe 
mlam&Daged  proccfisea  of  crystallization  und  aubacquent 
drainage. 

All  this  may  be  remedied  in  on  extremely  simple  mannci'. 
— lat.  By  tbe  employment  of  good  and  efficient  niitla  ^j 
and  machinery.  Sudly,  By  adopting  the  moans  of  defeca-  ^| 
lion  pointed  out;  ao  as  to  brings  the  cane  liquor,  as  nearly 
as  pohMble,  to  a  state  of  pure  i^ugar  aud  ^aler  before  it  is  ^ 
allowed  to  enter  the  evaporating  pans.  3d[y,  When  tlici'e,  by  ^| 
being  careful  always  to  keep  a  sutbciont  quaolily  of  liquor  ■ 
in  tho  pans,  to  remove  all  risk  of  burning;  and  to  skip  the 
charge  when  the  temperature  denotes  230^  of  Fabrenhdt. 
4lldy,  By  coneentratiug  on  the  low  principle  to  the  desuy*d 
proof,  if  that  indicaleJ  by  230'^  or  232^  does  not  please; 
but  p&y!ng  great  attention  to  the  ma^im  of  boiling  low,  bd 
as  to  secure  a  perfect  crystalliEaLion  ond  a  rapid  draining, 
that  there  may  be  nothing  further  to  drain  q&  when  the 
flugar  quits  the  cunng-houBe.  6thly  and  lastly.  By  drjin^ 
the  sugar  before  it  is  packed  for  exportation. 

By  paying  attention  to  these  points,  1  am  convinced  that 
the  jdanter  wUI  iind  Lis  land  yield  him  twice  or  thrice  what 
it  hitherto  has  done:  and  that  at  a  cost  very  little  beyond 
what  he  now  es]>ends  without  any  pi'ofit  lo  himself* 

There  can  be  no  question,  that,  from  a  combination  of  elr- 
cumstanees,  such  as  ineffieient  machinery,  groBS  neglect,  and 
general  miamanagement,  not  more  than  one-half  the  sugar 
contained  in  the  cane  is  obtained  by  the  planter.  It  u 
to  remeJy  tliis  that  I  have  laboured  hi  writing  ihi^  work. 
I  knovv  what  a  thankless  and  uugraclous  otiiee  it  is  to 
find  fault;  yet,  to  overcome  the  ruinous  defects  of  the 
pre^nt  syetcm  of  cultivation  and  manufacture,  it  is  im^ 
perativcly  necessary  that  every  fault  be  exposed^  before 
we  can  hope  for  a  beneticiaJ  change  of  system*     In  con- 
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oluding  this  important  subject,  £  can  only  earnestly  call 
on  the  planting  community  to  arouse  their  energies,  and 
to  keep  pace  with  the  vast  improvements  that  are  springing 
Tip  in  every  department  aronnd  us,  instead  of  suffenng  the 
xepro&ch  of  being  the  only  profession  in  which  no  im- 
provement is  manifested.* 

*  The  THcnt  meu-ches  of  the  emment  French  chemist,  M-  Cuaseca,  npoa 
cmnfl-joice,  at  the  Haranna  in  Cuba,  here  demon9tnt«t  clearly  the  eaoriDOUS  lofid 
-which  aagar  ptanten  mffer  by  the  iiDperfectiDn  of  their  manufactnriii^  proceftsea. 
Bia  lonlti  conlirDi  those  prcrjomly  amde  by  M^  Peligot.  in  Puis,  and  show  that 
CBi:kfr-jiiice  ersporated  in  ta^uo  at  the  atmo»pbctic  t«m|i«T«ture,  yields  m  100 

CiytfalHne  white  mgar 20-94 

"Water 7S-B0 

MuKral  subBUiice&  -     .    ,     .     .     .    .     ,    -    .    ,    0'  14 
Organic  matler,  ditferent  from  sugar  >    ■     ^     ■     .     0~12 

10000 

Tlu  cane  from  which  tlie  aboTe  jmcfl  was  dniwa  Ls  called  ctmade  la  tierrat  In 
Cv)m-  The  juice  of  the  Otaheite  cane  is  identical  with  the  preceding.  But  the 
proportionB  of  ligneous  Jibrea  in  the  two  canca  are  very  different ;  that  of  la  titrra 
containing,  according  to  M.  Cu«Mca.  IG'4  per  cent-,  while  that  of  Otahcite 
CTntidi>^  oaly  10*0.  Other  canea,  however,  differ  in  ihia  respect  coosidetahly  from 
thMa  two  varieties.  The  average  quantity  of  grained  vagu  obtained  ftom  c*H 
)lle*  in  our  Colonial  plontatkiiu,  u  probably  not  more  than  one^tAird  of  the 
qnauEity  of  ctystalline  sugar  in  the  juice  which  they  boil,— (t^n'f  Dictionary  qf 
Arta  and  Manv/acluret.     Suppltmtnt^) 
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CHAPTER   IX. 


OK    THE    DISTILLATION    QV    KUM. 


RvH  13  the  spirit  wlifct  Is  laade  ort  svgur  estates  from  tTiJ 
molas^ses  and   KkimurJugs  resuUing  from   the  luanu/'Hcliirc 
augarn 

Ii  13  never  made  from  sugar  itsclfT  bat  from  the  molt 
tijut  draiua  from  the  AUgar  during  the  process  gf  coriug: 
althcugb,  in  Culcuttfi  and  Hiatiy  otlier  places,  thorc  h  n  spirit 
uiade  from  trt^ad^s  bad  £Ug^r,  kc,  nhich  is  GOmetJiiie!}  caUM 
mm  ;  but  it  is  m  do  way  like  ihe  pure  spirit  manufuctureU   • 
in  jBHiaicn.     Bering  made  from  inolas^e;!*  and  fikinLmin^,  i^| 
10  advisable  to  nolice  tbose  two  products ;  and,  together  wilJi^ 
tLcni,  tlie  eKbauated  vrasli  <;ouiiuoei]^  tiameJ  i/uWrr. 

MoltisK^i,  proceeding  from  sugar  such  ne  that  made  in 
our  colonJCB,  eompriBcu  cryetallizablo  and  uncrjstalliiablc 
GUgJtr,  gluten  or  ulbumcn,  and  other  orgauic  matter  which 
has  e^icaped  separation  during  the  proeesa  of  dofecstion  and 
evapomtion,  togother  with  saline  matter  and  v^cr.  All 
thoBf^  more  (ir  less  !iboui:d;  according  tu  llie  <^ml  wherenn 
the  canes  are  gronUj  Etnd  tlte  degree  of  atlcnlion  tUi 
haa  been  paid  to  llie  manufacture  of  the  jnice.  Thm 
m  rich  dluvial  soils,  the  quantity  of  saline  mutters  is  rei 
great  in  the  cane-juice,  and,  as  a  natural  coutjetjUf-nei 
in  the  molasaes.  Avequin  gives  the  fallowing  analyfiis 
molasses,  ret^ulting  from  canes  grown  in  the  ricU  alluvi 
soil  of  Louisiana,  as  eomjirised  in  20  lbs. :  good  crystaUti- 


OK    UOLAfiSEft. 


391 


Lble  EiigAr,  15  lbs.;  salts   nnd  organic  matter,  1  Ik;  and 
-w.itci^r,  4  lbs.     He  HlaEsa  (lie  saltB  to  be  itcetate  of  potash, 

cUIcridt'  of  poUsjiiiiiiJ,  siitpbutE!  uf  pclaali,  biphosplmte  uf 
lime,  ailica,  and  acetate  of  liLue.  Tbe  organic  matter  he 
ites  ta  be  gum,  or  a  siibatBiLce  much  resembling  it,  cdu- 
ituting  about  one-nintb  of  the  foreign  mutters  co&t&incd  in 
the  whole. 

According  to  this  EinalysiB,  be  makes  out  tbc  good  cryfital- 

liseable  sugar  to  be  75  \'cr  cent.;  the  saline  matter  to  be 

i"35  per  t^eiit.,  and  the  orgnuie  inatler  only  -65  per  cent,  of 

le  whole.     It  appears  to  nie  tbat  this  analyitis  must  he  in- 

irrect,  to  a  degree  quiti?  absurd;  fvr  be  gives  ua  all  tbe 

eoctained.   as  **geod  crystnll liable  aogfir :"  he  can 

liseover  no  wncryatalliziiblc  sugar,  whilst  he  declarra  the 

ireaence  of  4*35  per  eont.  of  sabnc  matter.     It  is  diflicnit 

jr  ua  1o   reconcile  thie   with   whnt  wo   know   commonly 

lappens:  first,  we  must  convince  onrselvea  tbat  tbe  nmnu- 

LCture  of  the  ^ugnr  hnd   been    perfec^ted   under   the    most 

ivourahle  fonditlona,  in  order  to  prevent  tbo  fijrmaliou  of 

fiucose  or  uQcrystallizahle  sugar,  by  burning  or  conccntra- 

m  at  a  high  teinperntureH     Secondly,  that  ao  large  a  pro- 

irtion  of  Bnline  matter  could  exist  in  contact  with  sugar, 

ritUout  rendormg  a  portion  of  it  uucrysial]  liable.    Thirdly, 

mt  4  lbs.  of  eotd  water  is  capable  of  holding  in  aolntion 

16  lbs,  of  augar  I!     When  we  can  credit  all  this »  we  may 

LCn  p!aL-e  some  faith  in  such  an  analysis;  but  until  we  can 

sconctle  these  improhabihtieSf  we  cannot  but  consider  it  as 

ig  an  unaocounlahle  error* 
The  generality  of  molasses  produced  in  our  colonica,  has 
inch  more  organic  and  far  less  saltue  mattfr,  whibt  water 
more  abundant;  and  tbe  crystal  11  zahle  and  uncrystaDiz- 
sugar  exist)    iu    greutcr   or   k^s   relative   projrorticins. 
Ling  to  tbe  ctrcum^tance^  altendfiiit  on  the  manufac- 
of  the  sugar  from  which    the  molasses  has  drained* 
'heae  cireumslancefl  ehicHy  relate  to  the  action  of  alkalis, 
lida,  and  heat,  together  with  tliat  of  the  azotised  substaneesi 
Lcb  as  gluten  or  vegetable  albumen,  on  tho  erystflllizaijle 
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sugar;  wliicli  la  lIi^reL^  cbanged  Into  uacryatallizable  BUgar. 
Thus,  an  excess  of  lime  used  in  clariii cation,  the  excess  of 
an  acidf  whctbcr  used  us  a  rc&gcnt,  or  produc4?d  by  Hk 
action  of  heat  (sec  page  347),  or  an  excess  of  heat  durinj^ 
concentration  J  or  it^  effects  during  eyaporatjon  yvhcn  the 
vessels  are  not  properly  £I[edf  conTert  cry sCa.1  livable  ieio 
iincryBtalliznble  gugiir:  ajid  to  these  we  niuy  add  tlje  acLion 
of  the  azoliseJ  as  well  as  the  aaUiie  eubslances  contained  in 
tbe  cane-liquor.  It  will  be  secD,  thereforcT  that  the  quality 
of  laolosscs  depends^  not  only  on  the  quality  of  the  cane* 
juice,  but  also  on  the  degree  of  skill  and  attention  beslowcd 
on  its  manufacture-  According  to  the  plans  laid  down  ni 
the  preceding  chapters,  an  extremely  small  (Quantity  of 
molas^i*?*  sliould  rt^ault  in  tlie  nmnufaeture  of  sugar ;  and 
such  moIasseH  ought  to  be  comprised  of  nncry^^talJIzable 
and  (very  little)  crrstallizable  sugar  and  water  alooe  ;  e:icept 
in  c&^es  where  saline  aubalauccr^  abound  in  the  juice  nud 
cannot  be  got  rid  of;  then,  of  course,  these  woiild  be  added 
to  the  Bugnr  and  water  ccmprieing  the  molasses* 

Molasses,  which  eontuins  an  azotised  eubetapee,  such  u 
glutinous  or  alUuraJnous  matter,  possesses  In  itself  elements 
necf&fiary  to  fermentation;  id  ent.  it  contains  su^ar,  walert 
and  gluten  ;  ivhich  latter,  acting  as  a  ferment,  speedily  dii- 
poses  the  whole  mass  to  fermentation;  thus  we  very  fre- 
quently eec  uiioJasaes  fermenting  in  tlic  receiyer  in  the 
curing-houae,  before  it  can  be  used  in  selling  up  wash* 
This  tendency  to  fermentation  is  greatly  increased  by  tb< 
additioTk  of  water,  which  redncei^  its  density;  hene^  we 
find,  in  curing'hous£:5  vtherti  clay,  pond  weed  (se^wah),  or 
wetted  gunnie  bags  are  placed  on  the  sugar  to  whiten  it, 
that  the  water  in  Uicse,  mixing  with  the  molflssesj  causes 
farm cutal ion  very  quickly- 

Shimmings  comprise  tho  matters  separated  from  the  caD«- 
juice  duricg  the  processes  of  defecation  and  evaporation: 
thus  we  have  the  thick  crust  of  scum  thrown  up  in  the  cla- 
riilers,  the  scum  of  the  precipitators  and  evaporators,  and 
the  precipitates  In  both  clarifiers  and  precipitators  j  together 
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with  these,  there  is  a  proporliow  of  cana-liqaor  miTCd  with 
the  various  Ecum  and  precipitates^  ard  a  large  quantify  of 
wftter  wliicK  Iiaa  been  used  In  washing  down  and  cleiineing 
tbe  T&rious  vessels  and  gutters  ;  and  further,  everj  time  the 
Jiqiior  is  "  boiled  off"  in  the  evaporators  (which  occurs, 
perhaps,  every  Saturday  night),  there  is  r  quantity  of  what 
b  termed  "sweet  liquor,'*  trhicb  results  from  tha  washing 
the  boUiag  pans,  iic.  receive.  AU  these,  roDning  tc^ethei- 
into  the  distil-houBe^  become  mixed  in  tbe  gkimmirigs  re-  H 
oeiver,  and  are  denominaled  feculenciea  j  the  liquor  of  which, 
wbeo  clarifieJ,  is  drawn  down,  as  will  be  ejcplained,  under 
the  name  of  Skimmings. 

It  therefore  is  eyidcnt,  that  theae  feculeneies  aie  com- 
prised of  the  foreign  matters  existing  [n  cane-juice:  sucb  aa 
woody  fibre,  gluten,  green  fecula,  wax,  gu^i  oi^d  earthy 
Eualteis,  together  with  more  or  less  caiie-llqiior,  water,  and 
the  substances  used  hi  defecation.  Tlie  scum  and  precipi- 
tates, deprived  of  their  accompanying  liquor,  are  pro- 
nounced by  Aveqain  to  be  composed  of  vsaxy  matter,  green 
matter,  albumen^  woody  fibre,  liphosphate  of  lime,  eilica, 
and  water. 

Skimmings  then,  contains,  in  itself,  the  elements  essential 
to  fermentation;  and,  accordingly,  we  find  that  it  very 
rapidly  pB^neR  into  fermentation  when  led  to  itself:  but.  In 
consequence  of  the  glntinous  matter  being  in  excess  of  the 
sugar,  this  latter  ia  speedily  decomposed,  and  the  second  or 
acetous  fermentation  commences  very  frequently  before  the 
tirst  is  far-  advanced. 

When  the  feculeneies  arrive  in  the  dit^til  bouse,  they  are 
not  considered  fit  for  use,  until  a  separation  has  taken  place 
between  ihe  liquid  and  the  solid  parts  ;  when  the  clear  liquid 
is  drawn  off  as  akiinmings,  to  be  employed  in  setting  up 

WAdhi 

Dnndtr  or  {retinnd^r)  id  tho  fermented  wash  after  it  has 
undergone  distUlation,  by  which  it  has  been  deprived  of  the 
alcohol  it  contained-  It  is  qrille  amusing  to  bear  the  dif- 
ferent opinioni  as  to  the  nature  of  dander,  and  its  use  in 
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diatillatioij.  FSrat  we  had  Bryau  Edwards,  then  Porter, 
thea  Ure^  theu  Diibrunfaat«  and  a  liost  of  others^  oU  attri- 
buting  tt>  dundor  qualitios  that  do  not  belong'  to  it ;  and  all 
seeraingly  quite  anacqualDted  with  its  tiue  propcrtiea.  It  tl 
not  more  than  a  few  daya  ago,  that  I  was  asked  by  a  ponon 
why  y<!iLBi  w^s  nut  used  by  uur  fiugar  plaiitL-rs  as  B.jlcrmr7irf 
instead  ofdunder;  iLtimatiog  ia  very  ngmficant  termfi,  that 
hs  considered  all  tbe  West  India  distillers  a  very  choice  (xack 
of  focU-  Now,  this  person  says  that  he  baa  been  fbr  a  Jong 
while  manager  of  one  of  the  largest  diBtiUeriEja  in  the  world. 
He  has  written  a  pamphlet  on  distillation,  with  a  view  to 
enlighten  ths  minds  of  all  distillers,  and  no  doubt  rand ea  him- 
aelf  poaae^ed  of  all  possible  knowledge  of  the  subject-  And 
yet  this  person,  who  ih  a  clever  mun,  and  no  doubt  very 
competent  to  instruct  English  Jistiller*,  cioes  not  know  what 
dundcr  ia,  or  wliat  is  iU  use  in  the  fermentation  itf  wash.* 

Mr.  Whitchonae  (of  Jamaica,  now  deceased)  is  the  only 
person  in  whose  writings  a  eorrect  explaaatioo  is  ^ivea : 
at  least  I  have  met  it  in  no  other.  But  had  that  geo- 
deinan  locked  feomewhat  more  eloaely  iulo  '  Uebig'g 
OrgtLule  Chemistry,*  he  would  have  seen  an  instance  ouite 
analogous,  mentioned  by  that  great  authority,  which  would 
have  rendered  bis  (Mr.  AV.s)  ideas  on  the  subject  much 
more  clear.  Speaking  of  the  wash  from  which  brandy  u 
obtained,  and  the  wort  for  making  beer,  Liebig  says, 
"  tbe  principal  difTereuee  in  the  preparation  of  the  two 
liquids  is,  that  in  the  fermentation  of  wort,  an  nromatio 
substance  (hops)  Is  added  ;  and  it  Is  CE^rtuiu  that  its  presence 
modifies  the  transformatiotie  which  take  place.  Xow  k  ia 
known  that  the  volatile  oil  of  muEtard^  and  the  empyrtu- 
mutic  oils,  ai^reet  cc^mpletely  the  action  of  the  yeast;  and 
altiiough  the  ^il  of  hops  docs  not  possess  this  jtroperty, 
still  it  diminishes  inn  great  degree  the  influence  of  dooom- 
pusing  niolised  bodies  upon  the  conversion  of  alcohol  into 
acetic   acidn     There   is.   therefore,   reason    to   believe   that 


*  £uch  u  u  (leculuir  to  sugir  ciutte  dutiUeri«r 
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some  aroincitic  substances,  when  added  to  feroicntiug  tuix- 
turcB,  arc  capable  of  producing  very  rarloua  moditicationB 
in  the  nature  of  tie  produrts  generated." 

The  fiction  of  duiider,  iu  woab  made  of  molasses,  skimmings 
ftud  nater,  has  a  aiinilar  eSiect  to  hops  or  oil  of  hops  m  wort. 
It  U  the  aromatic  BuhstoacQ  which  modifiefl  die  chaagea  or 
tranflfonuations  tukiog  pbce  during  fermenlation :  it  in* 
creasca  the  density  of  the  liquor,  prerenting  that  violeat 
fermentatioD  during  which  so  much  alcoLol  ia  lost;  and 
keeps  the  liquor  cociparaiively  cool  in  temperature,  and 
slow  in  its  motion. 

Dander,  to  he  good,  slionid  fie  Ugbt,  clear,  and  slightly 
bitter;  it  slioidd  be  quite  free  from  acidity,  apd  ia  always 
best  when  fresh.  • 

Many  chu9p&  affect  the  quality  of  dunder;  and,  rery  often, 
many  rounda  of  the  houa^  are  bjured  from  the  diatiUer 
RBing  dunder  that  ia  acid,  or  that  wkich  i^  heavy,  thick,  and 
viscid.  WheTi  wash  is  set  up  with  too  Ijirge  a  proporiion 
of  fiweatSt  the  fermentation  tasta  until  all  the  gluten  or  fer- 
mejtt  baa  undergone  decomposi^on  and  become  precipitated; 
when  it  ceases  for  want  of  more  ferment:  the  sugar  whlr-h 
rtill  rcTnaina  in  the  wash  undecompoaed  is,  therefore,  inca|> 
4ble  of  beiu^  re&oIveU  into  alcohol;  but  instead,  passes  into 
ihe  Eiill  with  the  wash,  and  is  discharged  in  the  dundor, 
atill  ill  tije  form  of  sugar.  The  consequence  of  wLiuh  ia, 
that  the  dunder,  on  coolings  apecdily  coiuuieucea  to  ferment, 
And  works  awuy  again,  more  like  wash  thuit  duuder  ;  to  the 
great  alarm  of  many  juvGuile  didtiilera,  who  term  it  '*live 
dunder,"  and  very  frequently  throw  it  away,  fancying  it  will 
injare  their  wash:  whereas  such  dunder  ahould  be  imme- 
diately used  to  set  up  fresh  wash,  or  he  at  once  redistilled; 
aa  the  fermentation  OEily  arises  from  the  undecompo^ed 
augar  being  acted  ou  hy  the  renewed  activity  of  the  ferment. 

*  Dvndtr,  u9  Ir,  b  UlbLhan^ii  fi^uia  iha  bIiU»  nma  into  dunder  ncrivrrt  ^ploffd 
fln  m  iavfoi  levd  thnn  the  tdllj.  frani  which  it  ia  |hampfd  np^  wh«i  tmol,  inTo  Ihe 
Bppcr  reewrfr*,  where  it  cIjiridiaB,  ■nil  u  ihun  dnmi  dawn  intij  ita  fcrmcDtljij^ 
culcnvi  u  rcqoii^.  ^'cU  cluificil  dundtf  will  kfcp  tvr  du  mout^  vriUjoui  any 
injury^ 
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Good  dander  (which  does  not  contam  sugar  nndeGOTo- 
po9ed,  as  in  the  above  ?ase)  uiny  be  considered  to  be  ^rasb, 
deprived  by  diHEiliatloTi  of  its  alcohol,  andmnch  conceatrated 
by  the  boiling  it  has  been  aabject  to;  whereby  the  Bub- 
Btances  it  cont£tiii»,  s.s  gluten^  ^iil»  oils,  &c.  Lave  beroioe, 
from  repeated  boilings^  so  concentrated,  as  to  render  the 
liquid  m&Gs  a  highly  nromatic  compound.  In  this  state 
it  contains  at  least  ftvo  of  the  elements  necessary  to  fer- 
mentfiiion ;  so  thnt  on  the  addition  of  a  third,  viz.  ftagar, 
that  process  speedily  commeneea. 

From  these  observations  it  is  Peen  thai  molasses  and 
fikiinniingfl  each  contain  sugar,  gluten,  and  water ;  ao  that 
fermentation  will  occur  spontaneously  in  them  without  the 
intervention  of  any  foreign  Bubstanec,  such  as  yeast;  ond 
that  Uuzuler  coulatna  gluten,  and  water,  as  well  asan  aromatic 
bitter  principle. 

With  ihia  view  of  their  ebaraoter  and  action,  we  will 
next  |iroceed  to  the  working  detail,  and  the  considerationfl 
connected  therewith*  As  the  feculencies  flow  into  the  distil-* 
house,  they  are  collected  in  what  are  termed  skimmingB- 
receivera,  each  of  wideh  generally  bold  about  300  or  400 
ffallons.  They  are  always  lined  with  Gheet-lead,  or  T«ry 
thin  cn[>per,  and  are  provided  with  a  cock  to  draw  olT 
the  contents,  A  receiver  being  full,  it  U  allowed  time 
to  clarify ;  after  which,  the  clear  liquor,  now  termed  akim- 
inings,  is  drawn  down  into  the  uii&ing  cisternj*  if  there  be 
one,  or  otherwise  into  the  fermenting  cistern  direct:  all 
the  scum  and  impnritiea  remaining  in  the  receiver  shoald 
be  run  oET  into  the  receiver  which  ia  immediately  beneath  it, 
and  ilierj*  mixed  with  100  or  200  gallons  of  water,  (hot,  if  it 
be  at  hand)  and  well  stirred  up  for  Eome  considerable  time, 
in  order  to  separata  entirely  all  the  &ugar  that  may  remain 
entangled  in  the  interstices  of  the  gummy  and  gluljoous 
teztUTefl.    This  stirring  being  continued  until  all  the  sugar 

*  T  am  i\\i\ic  con^'iiiceil  ibat  llit^rc  it  Di>  ciCL'rflBiEy  fur  a  mi.ritiff  dfffrvi;  it  odJjt 
enuuU  DddmoniLl  Ubodr  wiLljout  taj  /tcconif^imyiiis  btinebL     1  ttoaUi  netet  thlolE 

of  Utill^  It. 
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1$  washed  out,  the  mass  ia  allow^ed  to  rest  for  some  time  that, 
it  raay  clarify  again  i  but,  if  grounds  exist  for  apprehending 
ft^rmentation  or  acidity,  a  little  Bulphuroua  acid  (from  burn- 
iug  one  or  two  flulphur  matches)  in  the  one  case,  and  time 
in  tLe  latter,  may  be  added.  When  the  liquid  has  elariflt^d, 
the  clear  liquor  may  be  drawn  off  into  the  fermenting  cia- 
Ieru8  to  aid  in  setting  uj>  the  waab.  I  am  aware  that  this 
washing  of  the  feculent  mass  is  seldom  practised;  but  it 
moat  certainly  ought  to  be,  for  otherwise  the  sweets  con- 
tained will  be  thrown  away,  and  consequently  much  losa 
will  accrue. 

It  mnst  be  borne  in  mind  that  alcobol^  or  the  spirit  which 
we  call  mm,  1^  obtainable  frorik   sugar  alone;  the  ferment 
being  only  nececjsary  to  assist  the  decomposition  of  tbe  sugar. 
"  The  analysis  of  cane-sugar  proves  that  it  contains  tbe  ele- 
menta  of  carbonic  acid  and  alcoholt  mlnua  1  atom  of  water. 
In  the  tranaformatiou  of  augar,  which  is  called  ferakcnlatiou, 
its  elements  are  divided  into  two  portions  :  the  one  enrbonic 
acid,  wbicb  contains  ^  of  the  oiygeii  of  sugar ;  and  the  other 
alcohol,  which  contains  all  its  hydrogen.     Thcnard  obtained 
from  100  grammes  of  caue-sugnr,  06262  of  absolute  alcohol 
(and  0"5127  of  carbonic  acid);    100  parts  of  sugar  from  the 
cane,   yield,  therefore,    103-89  parts  of  carbonic  acid  and 
alcohol.    The  entire  carbon  in  these  product?  h  equal  to 
42  parts ;  which  is  exactly  the  quantity  orj^ually  eontained 
m  the  Gugar.     Tbe  alcohol  and  carbonic  acid  produced  by 
the   fermentition    of  a  certain   quantity  of  sugar,  contain 
together  one  equivalent  of  oxygen,  and  one  equivalent  of 
hydrogen;   the  elements,  therefore*  of  one  equivalent   of 
water,   more   tban    the   augar  contained.      Tbe  eicesB    of 
weight  in  the  productfl  is  thus  cxplamed  most  satisfactorily ; 
it  is  owing,  namely,  to  tbe  elements  of  water  having  taken 
part  in  the  metamorphosia   of  the  sugar.    The  carbon  of 
gugar  does  not  exist  in  it,  as  carbonic  acid;  neither  does  its 
hydrogen  exist  as  alcohol :  sugar  contains,  therefore,  neither 
alcohol  nor  carbonic  acid ;  so  that  these  bodies  must  be  pro- 
duced by  a  different  arrangement  of  its  atoms,  and  by  tlieir 
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union  with  ilie  eleraeTiU  of  water.     !n  this  metaniorpfaofiia 

of  tlie  Biigsr^  tlie  elements  of  the  yeast  (ferment  or  glufinotw 
lunlter),  hy  coiiUct  ;^itb  wbich  lis  fermeutatioii  wns  eEfected, 
take  VQ  Appreciable  part  in  the  transposition  of  the  eJementa 
of  theaugar;  for  in  the  products  rcaulting  Jrom  the  octioii, 
vre  find  no  comjionent  part  of  this  subBtarice."  • 

From  ihu  we  perceive  that  the  ferment  (which  in  cane- 
vash  is  the  g^luCen  or  albumen)  produ(?d9  by  contact  the 
fermcntntion  of  the  sugar  ;  Lul  that  the  nlcohol  is  fornied 
from  the  eiementH  of  the  siigiir  itself,  mbua  1  atom  of  wafer, 
wiiidi  it  derives  from  llie  aurrouudiiig  ho^y  uf  iraler. 

On  the  quantity  of  sugar  contained  m  a  wash^  therefore, 
is  the  quantity  of  alcohol  depended ;  tbe  ferment  being 
merely  tbe  motive  power,  if  1  may  so  term  it  The  planter, 
having  acquainted  bimEelf  H^ith  these  facts^  must  ne^ct  ea^ 
deavour  to  ascertain  the  conditions  under  which  fermenta- 
tion will  proceed  most  advantageously,  and  the  wash  yield 
its  muxinium  amount  of  spirit.  I  say  tipirit,  bpcauee  the 
Bugnr  planter  wants  to  make  rum,  not  alcohol;  if,  tberefbre 
the  chtiulst  can  obtain  from  100  lbs.  of  sugar,  60  lbs.  of  ah^oTute 
alcolio],  (of  7<>1  specific  gravity,  at€STalin)  the  question  is, 
how  much  mm  of  30  per  cent,  over  proof,+  should  the  same 
<^ninitily  of  siifcar  yield  in  the  colonial  diGtil-houscf  The 
phinter  always  reckons  one  gallon  of  proof  rum  for  ex^ry 
gallon  of  molasses  that  he  uscsl  Tfow  if  we  take  common 
a\ern.gtT  molnsscH  as  containing  6fi  parts  sugar,  32  parlfl 
water,  and  3  parts  organic  matter  and  salts;  and  suppose 
tbot  by  careful  fermentation  find  distillation,  33  parts  (out  of 
ijb)  of  abeclutc  alcohol  be  obtained,  wo  may  then  reckon 
33  lbs.  of  epirit,  or  about  4  gallons ;  which  is  a  return  of 
about  6^  gatlona  of  mm,  30  per  cent  over  proof,  from 
100  lbs.  of  such  molasses,;}:  This  agrees  well  with  the 
planter's  calculation. 

T  TbntiAp  weirill  vj,  130  gtllaav  nf  «iHiii>  or  3a  ovfr  lOO,  tskirig  100  Mtb« 
■UuiiLiril  x^oof  I  ihcn  30  atct  fmot  woulii  tc  130,  Ita  tpiatt  grji^itji  -™ith  ih^ 
lU[ipCHl.urc  Hi  00"  rahr,  is  bW^ 

I  33  lb(^  of  tbtoLutD  Blcahol  (ipt?dfic  grvrltj  794,  OX  00*  FibrO  »il]  rcqafn 
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Moloeaes,  however,  varies  very  much  in  quality,  and  at 
the  best  can  only  be  calculated  for  according  to  the  amount  of 
fiugfli"  it  ponliiins.  Moreover,  that  sugar  Ijaviiiir  in  part 
buffered  iibange,  catinot  Le  fio  capable  of  aH'orJing^  alcohol  as 
pore  sugar.  The  quantity  of  sugar  contained  iu  tbe  skim- 
mings U  also  reckoned  In  the  per  ccntagc  of  swceU  allowed 
to  each  cistern  of  ivash  ;  but  nothing  cau  be  more  logsc  and 
uneatlafactory  than  the  mode  of  calculating  the  saceharino 
value  of  ^kimmiQg^  on  sugar  estates  ;  some  planters  reckon- 
ing il  ut  Six  gHllons  to  one  gallon  of  inolu^t>eE,  whilst  utbers 
range  from  six  lo  ten  gallonSi  It  is  very  evident  that  llie 
quality  of  ll»e  akimminga  must  be  dependent  on  lie  quantity 
taxd  i^unlity  of  the  canc-Juico  mixed  with  it,  and  tlic  rbktiri; 
proportion  of  water  used  in  cleanelng  the  vaFiou3  vessels 
BnJ  gutters.  1  think,  or  tbe  whole,  that  it  may  be  taken  at 
from  eiglit  to  ten  gallons  of  skimmings  to  one  gallon  of  good 
molasses. 

Were  proper  instrumentfl  used,  ns  they  ought  to  ^e,  lliere 
could  be  no  uncertainty  on  thia  point  wlLalever;  wbilsl  the 
same  Inatruuient^  would  enable  ihe  planter  to  ascertain  tbe 
<Ien9ity  and  coiidiiion  of  bis  wasb  at  any  moment. 

In  i^ottiiig  up  wafih,  tbe  plautor  must  first  get  his  house 
in  good  working  order;  then  try  tbe  difl'ercnt  per  emilages, 
lo  fiud  which  suits  hest  the  nature  of  the  locality  :  for  it  is  an 
established  fact  that  some  distil-houses  will  work  best  and 
furnish  greater  returns  at  a  low  per  centage,  whilst  otliers 
require  a  higher  per  centage. 

From  my  own  experience,  1  believe  twelve  per  cent,  of 
sweets  to  he  the  beat  and  most  economical  jier  centagc  that 
can  be  adopted :  that  is  ten  per  cent-  of  molasses,  ami  two 
per  eeiit^  of  skimmings ;  which  (allowing  ion  gallons  of 
skimmings  to  be  equal  in  saccharine  value  to  one  gallon  of 
mula.Hses)  is  therefore  100  gallons  of  niolassc^s,  and  200 
gallons  of  &kimmixigs,  to  a  l^OOO  gallon  cistern.  In  my 
own  practice  1  always  use  a  large  quantity  of  dunder ;  andi 

ICJ  Ibt.  of  water  to  ivdact  il  to  30  ptt  cent  ovet  pnmti  ap*dfio  graTiTy  fl"97.  kt 
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from  very  untnUtakeable  evidence,  I  am  tbcroughly  eon* 
viriced  iLat  it  exerciseB  &  most  benefici^  ed'ect  on  tbe 
charat'ifr  of  the  fermetitatJoa, 

When  1  wa:^  a  planter  in  tLejiarlbhof  Trelawiiey,  JamaicA^ 
I  used aa much dunder  aa  anjoncin  the  blond:  li'nQt  a  great 
deal  more;  yet  the  rum  1  made  wna  very  ^cat  in  quAUtity* 
and  of  the  very  highest  qualiirf.  Al  that  period,  and  eon- 
fltaaily  since,  when  I  had  good,  light,  well  clarified  dundor,  I 
very  frequently  eraployednowatorwhaiGverjio  Belling  Qp  my 
cisterns, preferring  the  useof  duuder  entirely;  and  the  eiceU 
lejit  returns  I  have  alvraya  ohtaiued  by  that  syateoii  fully 
conTLQce  ine  of  the  correctness  ot'  the  practice.  The  grvat 
ohjcct  that  the  distiller  has  in  view,  in  coaduetizig  bis  fcr< 
mentation,  \s  to  obtain  the  whole,  or  as  large  a  portion  as 
po&sibleT  of  the  epirit,  that  the  quaatity  of  sugar  he  employs 
is  capable  of  producing  t  to  lose  none,  or  as  Utile  as  possl- 
ble,  of  it  by  evuporaLlon  or  uectifi cation. 

To  aecomplish  this,  I  hold  it  as  essentially  neeessary^  Argt, 
to  keep  the  fermenting  department  at  a»  low  a  temperature 
an  IS  possible  iu  a  tropical  eliaiate  :  Bay  about  liP  to  80^  Paiir> 
if  it  can  be  accompliaLed ;  and  secondly,  to  use  a  largtr 
quantity  of  dander.  Per  iuatanee,  we  wjlf  take  the  case  of 
a  1000  gallon  cistern,  wliich  vf%  will  accordingly  proceed  to 
Bet  up'  First,  we  draw  down  (direct),  200  gallons  of  well 
clarirted  skimmings,  50  gallons  of  molasses,  and  100  gallons 
of  clear  duuder ;  mii  them  well  together,  an*i  allow  fermen- 
tation to  commence.  Thus  very  speedily  occurs;  when  other 
50  gallons  of  molasses  are  added,  together  with  200gallons  of 
water,  and  tlio  wash  is  allowed  an  hour  or  two  to  attain  a 
general  fermentation;  on  seeing  which^  the  other  400  gallons 
of  dunder  is  run  into  the  cisterni  and  tho  whole  moss  i« 
thoroughly  mixed.  As  the  ferinentation  goes  on,  a  little  dirt 
and  Kcum  will  be  thrown  up,  which  is  immediately  skiaunod 
otT;  and  the  temperature  of  the  wash  will  be  found  to  rise 
gradually,  until  it  attains  from  8^'  to  10^  Fahr.  above  that  of 
the  house  itself^  If  the  temperature  be  found  to  rise  too 
high,  the  oc^t  ciatcra  must  be  set  up  nitb  more  duuder  and 


I 

I 

I 


I 


FBflMLNTATlON. 


401 


tcis  water;  bnt  if  the  leniperaturta  keeps  very  low,  flud  the 
wash  worke  too  sluggishly,  tejis  may  be  used  next  time. 
The  neit  criterion  is,  the  period  it  conliiiuee  working, 
and  the  quantity  of  nira  it  produces  on  distillatiorj ;  the 
latter  being;,  after  all,  the  great  object  for  which  we  are 
etrivitig. 

Manyyoun^  distillers  ere  always  ilk  adeaper&tc  burry  to  aw 
their  fermentation  cease,  and  think  that  their  wash  cannot  fer- 
ment fast  euou^h,  I  a.]iioonftt rained  to  say  jhat  there  areaUo 
some  old  dlstillevs  who  partake  of  this  absurd  anxieiy  ;  not  re- 
fleeting  on  the  nature  of thetriin^rorinatjOEis  whieh  tbeelements 
of  the  sugur  are  undergrriiig,  nnd  the  conditions  which  are 
iicCL'BSftj-y  to  eusare  a  successful  issue- 
There  are  tliose  who  labour  very  iidustdouBly  to  show  that 
the  ff.*rnicr:«ation  of  *vort  and  that  of  wa^ii  is  identical ;  atid 
that,  cousor|ucntly,  yeast  slioald  be  made  use  of  in  distilleries 
on  sugar  e^iittea :  altogether  overlooking  the  difference 
between  wort  made  from  nialf,  and  wash  made  from  the 
saccharrite  juice  of  the  cane,  together  with  Luola^ea  and 
dunder. 

TheeuipIoyTnentofyeaat  on  estates  has  formed  the  ground- 
work of  many  a  delusive  promise,  for  whieh  our  unfortunate 
Colonists  have  had  to  pay.  Amongst  otbera,  Jamaicii 
planters  no  doiiht  entertnin  a  very  vivid  recollection  of  the 
•ehcming  adventurer,  who  some  years  ago  played  such  havoc 
in  soma  200  or  300  of  their  distlllenos,  whihi  he  dipped  so 
dwply  into  their  purses.  It  is  necoasary,  ihen,  again  lo 
observe,  that  the  fcrnicnling  principle  (gluten)  cxhts  in  large 
quantitiea  in  the  molasses,  skimmings  and  dander ;  and  con- 
neqncntly  that  no  foreign  ogent— such  eis  yeast — is  npce9?iary. 
JS'oy^  fnrthcr,t!ial  Buth  is  extremely  undesirahloi  aa  it  would 
fshsjigG  altogether  tbe  character  of  the  fermentation. 

The  form  <>n  tat  ion  of  wash  on  a  sugnr  estate  is  somewhiLt 
^lied  to  tliat  process  whitrh  oecurs  iu  the  making  of  '^  Bava* 
rltn  beer  ;^'  with  this  great  dilferenee,  that  by  no  means  can 
tile  teniperHlTrrc  he  ktpt  so  low  ua  is  Uie  ca^e  in  the  bava- 
rian brewery.      The  similitude  chie6y  consbts  ia  the  fcr* 
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men  ting  wash  throwing  up  no  frothy  acum,  but  gjnduftllj 
precijikatin^  thi*  ft'i'iuciit  as  it  decays;  or,  m  otlitT  wonk, 
insteEid  of  llie  gluten  reproducing:  iliclf  (ae  is  the  ca^o  ^ith 
ycaat  in  worU),  it  is  destroyed  and  precipitated. 

The  fbrmcntation  of  a  cietern  cf  wash,  when  it  has  its  pro- 
per  proportion  of  donder,  and   the   house   h  kopt    cool,  is 
moderately  alow,  quite  nniforni,  and  uliiiniilel/Tery  Aomplete:] 
it  throff9  np  no  froth  or  scum  (cither  ihaii  iho  nrure  exlrS'' 
neouH  dirOi^ut  gradtially  jtrecipilatoa  Ujl*  i^IuLSilolis  fi^rmchl 
itdecays*  The  leniperalure  may  be  90°  or  upward*;  bat  lbft| 
alcohol  is,  to  a  certain  degree  protected,  from  acetification  by 
the  aromatic  priociplo  resident  lq  the  dander  \  so  that,  when 
distilled,  tho  wash  is  found  to  yield  from  ten  to  twenty  per] 
cent,  more  R|jint  than  if  less  duuJer  had  he^Ti  us*"d,  anil 
higher  temperikture  permitted.     It  baa  been  fotly  bubatan- 
tiated  that  heei-  made  according  1o  the  Bavarian  proceas,  a1 
a  temperature  not  exceeding  5^.1  Fahr.  (eee  Llehi]^,  page39ft] 
contains  fully  20  per  cent,  more  alcohol  than  that  in^ule 
the  common  process-    Liohig:  givefl  two  reasona  for  this ;  vixj 
that  by  the  wort  bdng  fernientod  in  vtry  wide  flat  vcbscIk,  itflj 
gluten  id  decomposed  entirely  by  the  action  of  the  oxygen 
the  air,  iu^toad  of  abstraeting  any  portion  of  it  from  the  sugai 
contained  ;  whilst  at  ennae  lime  the  teaiperature   is  so  lo*,^ 
that     llie  Qxy*^en   rannot   dt'compoHe  the   aleoliol    which    ii 
formed.     With  such  a  faul  before  ue,  we  cannot  do  wrong  U 
try   (if  it  be  only  oi".-  "  wide,  flat  vessel")  what  effect   auci 
exposure  would   have  on  a  body  of  fermealiag  wash,  set  up 
with  plenty  of  dunder,  and  in  a  dJatil-house  k<"i4  aa  cool 
possible. 

In  an  experiment  of  this  kind,  the  ahallow  fernienUtii 
veflsel  should  contain  a  quantity  equal  lo  the  cisterns;  and 
trial    wash,    on    uacli    cceaslon.    siiouM    be    first    mixei.1   all 
together,  then  divided,  half  lo    ihe   former,  and   Imlf  lo   (he, 
latter,  so  that  no  difference  could  exist  In  the  quuUty  of 
wiisii. 

Half  a  dozen  trials  would  entirely  decide  whether  ani 
benefit  accrued  from  the  surface  of  the  fermenting  tnLsttl 
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bcLDg  fio  much  grc&ter  aod  ao  much  more  exposed  to  the 
itifiueuce  of  llie  oxygeo  of  the  cir.*  We  couldt  of  coarse, 
nev^r  hope  to  keep  tlie  tcmperaturo  nearly  so  low  as  tb&t 
menlioned  by  Liebig ;  but^  as  I  have  found  iii  my  prac- 
tice that  perfectly  open  cisteras  succeed  ([uite  as  well  as.  If  not 
macU  lieltcr  than,  i^overed  oues,  E  am  ltd  to  believe  that  a 
much  more  e^itended  surfiice  wuuCd  be  fiir  from  prudiidug 
unplca&ing  re^^ults.  I  much  regret  not  having  tried  this 
hitherto  ;  but  I  take  the  opportuuitj  of  fluggc»tip§;  tie  experi- 
Tueat. 

EiglU  dsy^is  conBidorcda  very  desirable  time  for  a  ciatern 
to  work  off,  nnd  mine  very  frequently  took  ten  or  even 
foitrLei'ii  dkys :  but  I  never  grew  im|uitieiit  wilh  them;  as 
I  always  found  my  account  in  tLe  excelleut  return  tliey  gave 
me. 

On  one  occasion,  when  I  vna  a.  bookkeeper  on  an  e»tateia 
Jamaica,  a  2^000  gallon  olatern,  vrhioh  I  aet  up  nt  the  same 
proportion  as  the  otlLcrs,  took  three  weeke  and  thrco  days  in 
rernientiugj  eo  that  I  thought  it  never  would  **  die/'  Every 
dfty,  for  full  fifteen  days,  I  expected  to  see  it  had  Gubsided; 
ttntil  at  length,  l)ei[ig  in  want  of  the  cistern  to  set  up 
Iresli  ncLah  lu,  I  dibUUcd  it  bcibre  it  had  quite  done  ferment- 
itig. 

1  fully   expected  to  get  but  a  very  poor  return  from 

it,  aa  it  had  been  fermenting  so  long  j  when»  to  my  fiiirprise, 

I  obtained  ^'20  gallons  of  rum  130  per  cent,  over  proofs  which 

y/RS  eomelhiiig  like  80  to  100  |];rkllonB  more  than  I  had  ever 

cbtained  from  such  cisteros  before^     I  naturally  eonceu'eJ 

that  the  men  had  made  a  mii^take  in  setting  up  tho  cistern, 

by  putthig  much  ntore  niotuAFrea  than  1  hjid  directed  ;  but 

nht^ther  it  was  so  or  not,  they  strenuously  denied  that  such 

■mas  the  ease :    however,  1  diatinctly   recollect  that  1    did 

Dot  use  any  water,  lut  altogether  dundcr,  in  setting  up  the 

vrash. 

•  Til*  flWw  of  liVTtB  ttid  irresmleu,  m  canlainiaff  Qxy^ea  hi  sotutloii,  mut  be 
bfltcer  for  (cttiDg  u|^  wb^L  than  tbt(  of  wcUb,  binbi,  nr  |ionclH  ;  h«.  HO  tloobt,  tUo 
DDiior  pottiim  of  tttc  D£j]^n  cm|>iujedr  ii  BbiIni0lcd  frata  tbo  wUer< 

D  D   ^ 
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In  fermenting  wohL,  it  often  happens  th^t  tbe  fermen- 
tation In  a  few  dajB  will  subside  eiilirelj,  ailljougli  a  cod- 
siderable  quantity  of  su^ar  will  remuln  in  it  undccoiti posed* 

This  will  arise  from  two  causes:  first,  from  the  fer- 
incntiD^  ti^iitj  gluten^  not  being  in  sufficient  jjroportton 
to  ihe  Btigar;  whereby  only  a  poniotij  equal  lo  its  power 
of  BtimulatiDg  decomposition,  is  decomposed,  whilst  the 
BU^ar  in  e^c^iis  rfmain^  miclianged :  t^econdly,  from  the 
aution  of  the  alcohol ;  ivliich  is  soujetimes  formed  so  rapidljr 
and  in  &uch  quaalities.  that  it  precipitates  the  gluten  before 
it  can  effect  its  trane formation,  and  keepe  it  inert  for  some 
length  of  time,  thereby  arror^tiiig;  the  fermentation  for  a  period. 

I  believe  that  in  sugar  estate  distUleries,  in  nineteea 
c&fies  out  of  twenty,  ^vhere  eu^ar  remains  in  the  vruh 
undcconi posed,  it  arises  rot  from  the  want  of  ferment, 
but  from  its  heing  tlios  precipitated  by  the  alcohol:  hence, 
whea  distillation  Ims  rf  aioved  tbi^  spirit,  the  dnuder  com* 
mences  lo  ferment  by  the  renewed  action  of  the  gluten. 

I  have  very  seldom  had  this  (what  is  termed)  lirfi 
dundcr;  from  always  ninking  my  ilistillenneti  alir  up  ihc 
cisterns  of  wash  every  day,  by  which  moana  the  precipi- 
tated gluten  was  brought  into  renewed  action  daily. 

In  the  foregoing,  will  be  found  everytbing  that  U  no- 
cessary  to  the  workiag  of  the  fenaenting  house.  Whilst 
1  would  wish  to  direct  particular  attention  to  the  facts  dfi- 
tailed,  I  would  also  wish  lo  warn  planters  agnirist  listening 
to  the  designing  talcs  of  unprincipled  edirenturers  ;  who*  to 
fill  their  poeketa,  will  promiac  to  double  the  mm  crops  of 
an  estate^  with  the  sniue  quanlily  of  molasses  and  ftkini- 
mingg  as  the  planter  at  present  uses.  It  must  nat  lejar- 
^otfeit  that^  Zry  the  most  scientifit!  jnethods  jwssibte,  tMtih  ^CH  cifl^ 
jfir^ld  tin  aminiut  vf  alcohol  eqnal  lo  haffthe  wriffht  of  the  shoot 
€OJtttiria:d  in  ihe  mofaxsi-s  and  skimmlnt^s  cviphiyvd :  tfu:  jrhuterM 
care  hcin^^  by  QJudtcims  Gdmi^durc  oftJit  matcrmls;  by  herpittff 
thefcrmentiiif/  kousc  as  cool  asj/^mblc;  and  ly  a  thorough  i/m- 
iiliution,  to  secure  the  lahoicj  or  oj  mmh  <is  ha  can,  of  tlu4 
amount  offpirit:   more  he  cannot  bif  anr/  pt^ssi/dlify  otftainm 
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1  Iiare  already  said,  tliai,  bj  pursuing  the  mode  of 
iMSufacture  (of  sugar)  which  I  hnrc  rc:cotnincDded,  ex- 
tremely little  molasses  will  accrue;  and  llie  Bame  nlao  ep- 
plioB  in  regard  lo  Ujg  skiiumiTigs ;  coiiacqucutly  there  will 
l>e  no  more  of  the  latter^  than  will  suffice  to  give  a  Ueaii'able 
lone  lo  the  former  :  hpnee  it  is  evident  that  the  operations  in 
the  disLiI-house  ^Jll  be  reduced  to  &  very  small  scale. 

This,  indeed,  Ih  as  it  filionhl  lie:  everything. is  converted 
into  sugar  that  can  be;  and  it  la  only   the  remnant  that 
pught  to  find  its  way  into   the  disliMioase,  for  conversion 
kto  ram* 

I  bavc  nol  hitherto  remarked  on  a  point  that  is  of  ex- 
Tsme  importance  ia  the  diatil-bouee— this  h  cleanliness! 

leanliness   is  particularly    required   in   every  department, 

im  the  raill-hou^e  to  the  rum-Ktore:  it  is  of  as  much 
importance  in  the  dislil-hou^e,  us  in  the  niilllngr  boiling, 
&nd  curing  departments;  and  the  planter  wbo  aims  at 
perfect  success  in  distillation,  must  be  nice  and  clean  even 
to  a  fault.  Every  vcebgI  should  he  constantly  washed  and 
'scrubhedf  and  aI?o  well  limed  do'^u,  to  prevent  acidity; 
and  by  these  means  the  di^lil-houae]  and  everythiug  that 
is  in  ti,  should  always  be  pcifectfy  sweet  and  clean. 

We  now  leave  the  o]»erationa  in  the  fermenting  de- 
parlment.  and  enter  on  the  distillation  of  the  fermenled 
wash.  The  apparatus  used  in  separating  the  alcohol  from 
the  wash,  ia  geuerdlly  called  a  still;  but  the  dcBCrJptions 
of  still  have  so  multiplied  of  late  years,  that  some  300 
or  4(XJ  patents  might  be  mentioned,  if  it  wcro  of  any 
utility  doing  go.  1  will,  however,  confine  myself  to  a  notice 
if  those  I  have  already  named. 

The  first,  which  is  one  of  the  earliest  improved  stills, 
is  that  invented  by  Corty,  and  afterwards  uiueh  ^Intpli/ii^d 
by  Messrs.  Sl^ears  &  8ons,  wbo  term  it  "The  Patent  Sim- 
plified Distilling  Appnralus." 

Plate  XVIII,  is  a  representation  of  this  still :  A  being  the 
))ody  of  the  still  into  which  the  wash  is  put;  B  is  the  still- 
head;  C,  C|  C,  are  three  plates  of  copper,  fitted  into  the 
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upper  part  of  tbe  boxes  D,  D,  D;  irbich  &re  kept  at  a  regi]- 
latcd  tciupcralurff  by  water  being  condaeted  OTer  ibeir  outer 
surfttce,  by  meanr^  oF  the  pipe  E,  and  the  diatributing;  pipea 
G,  G,  G.  The  spirit  vapoiir  thea,  risiog  from  ibe  body  of 
the  Btili,  iu«elg  a  ebcck.  at  tbe  loxrciit  plalg  C^  by  reaeon  of 
ibe  coolness  oecafiioiird  by  tbe  water;  this  cond^pses  the 
grosBer  part  of  tbe  Tapour  uud  throws  it  back,  whilst  the 
lighter  proceed  on  to  the  secoud  plate  C;  where  a  further 
coolness  condenaes  another  portion  oF  tbe  vapoar,  leaving  a 
much  purer  spirit  to  encounter  tlie  increased  coolness  at  the 
third  plate  C.  Here  (he  last  separation  takes  piace;  the  aque- 
ous and  oleaginous  particles,  bein^  unable  to  suataia  the  tcin- 
pci^ture  maiDiaincd^  fall  baek  eondenaed,  and  only  a  very 
stfongspirjt  P&89GS  over  in  the  gooaeneek.  Bymeflns  of  th« 
cock  F,  in  tbe  pipe  E,  ibe  supply  of  water  to  the  boTpsD,  <*an 
be  very  eiuctly  regulated  i  and,  as  a  natural  cousi^ipience, 
the  temperature  ean  be  very  accurately  adjusted.*  a,  is  ttm 
screw  cap  through  which  a  jet  of  aleam  or  water  may  be 
eent,  to  clear  away  the  dcpoBil,  which  otherwise  will  more 
or  Icsa  occumnliile  on  the  apper  snrfiLces  of  the  p?ateBCiH 
At  the  lower  end  of  the  worm- pipe  i£  affixed,  by  means  of  the 
brass  swivel  joint  ^crew  H,  a  gas  apparatus;  which  tbe 
Messrs.  Shears  consider  a  very  important  part  of  rhe  itn-f 
provemeni.  Tlie  peruliar  fonn  of  the  pif*e  T,  into  which  the 
spirit  runs  fruni  the  worai,  causes  it  to  be  tilled  shortly  afler 
the  still  coniracncea  working ;  whilst  the  other  branch  pipe 
Kf  rises  Co  flomc  height,  then  roturna  and  is  immersed  in 
the  small  box  L,  to  the  extent  of  about  2  inchea  in  wnter. 
The  ^ae  from  the  still  escapes  by  this  pipe  through  the 
wBterj  Bs  the  pressure  can  be  but  trifling. 

It  is  held,  that  by  means  of  this  gas  apparatus^  the  diatiltfl-l 
tion  proi'eeds  ni  a  partial  vacuum,  and  that  lljcreby  there 
is  a  great  economy  in  fuel.     As  the  spirit  enters  the  wonui 

*   If  tlw   Er<in^friitiir0  of  the  upper  bok   tta  kejit  aT    I'ii'*.    for  «iajiB|Ll4,    Ote 
alcutulic   vapfluj  *hiuh  puatn  over  will  lie  comjirbcil  of  IMJ   per   <mt-   uf  imro 
hIcuIioI*  ar  d^  over  pruuf^   ImC  witb  «  tcmireriLluru  ut  VJ-V  Ktlir.  Ute  T«|ioar 
mntiin  onl^  fifi  per  reitt-  jvan  nloohol,  at  A^  fier  CfinE.  OTrr  jiroof. 
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Bt  60  mvtcli  lo^eralemperature  than  in  tho  old  stilla,  that 
qnantity  of  water  is  not  re<]uireU  to  rool  tie  Bpirit  vapour 
B3  would  be  ollierwis<r. 

1  \iS.VG  u^ver  wm-kod  wlili  the^e  alllls  Miyself;  but  I  have 
[ieeu  many  emplayc^d  in  the  Ea^l,  and  aiwa^s  heard  the  best 
cbaracter  given  of  thoni,  Ont  of  400  gallona  is  eald  to 
work  off  four  to  fire  thargcs  in  the  day  of  twelve  Lours ; 
lyiclding  a  spirit  on  fin  nvorage  of  36  per  oont*  over  proof; 
I  wliicli,  for  riiiti,  iH  (considered  tlie  most  advatktay;coit9  f^trength 
tto  run  it  at. 

Plat^   XIX.  is  another   arrELn^oinent   of  the    Eame    kind 

[of  still;   bemg  ihe  addition  uf  the  common  still  A  to   the 

talent  fit  ill  B.     In  this  case  the  contents  of  J3  are  drawn 

Mown  from  time  to  time  into  A,  and  thFtt  of  A  run  off  aa 

[dundcr;  the  spirit  from  A  being:  f^ondiicted  lato  D.     One 

[£ re  boats  both  stills;  and  it  is  stated  that  by  the  general 

laptation  and  arrangement,  a  very  large  quantit)-  of  fine 

ispiiit  is  produeed  by  the  consiimptton  of  a  very  inconsider- 

ible  amount  of  fueK 

These  double  stills  are  In  such  rejjute  that  Messra*  Shears 

SonS|  haye  supplieJt   '^id  are  still   supplyin;;*  numbers  of 

lem  for  the  eol<?nies :  but  particularly  Uemerara;  where 

tme  of  120U  gallons  are  working  to  the  entire  satisfaotioD 

if  their  poftscsBor^. 

The  fitiCIs  of  Blumenthul,  Laugler,  and  CofTey,   though 

*ery  excellent,  and  no  doubt  very  efficient,  are,  notwltli- 

^•taiidiiig,  much  better  adapted  for  Eurojienn  distilleries  than 

Sot  sugar  estates.     I   have   eeen   many  of  them,  as   wt^ll  as 

■  mod iii cations  of  them,  VForking  oa  esUvtee  in  India  and  the 

Straits;    but  I  never  knew  tlicm  to  aHbrd   faiisfuction  to 

tUeir  poflacssors  ^  probably  from  not  having  such  careful  and 

tkilfnl  workmen  to  entrust  them  with,  as  are  obtAJnahlc  in 

Europe.     From  what  I  hare  already  «uid,  it  will  he  seea 

that  1  eutertaiii  a  very  good  opinion  of  iIip  stills  represented 

'An   Plates    XVITI.    and  XIX.,  and    consider    them    wdl 

jWapted  to  the  ret]ulremeuts  of  a  sugar  estate.     But  of  all 
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the  (lifterent  arraa|2:omeiits,  I  hove  never  known  any  lo  «ar- 
pass  the  common  fitill  anil  double  retorts. 

As  a  distilling  apparatus  pecidiarly  waited  by  its  bjih- 
jilicity,  durability^  economy,  and  eftideneV:,  to  the  wauls  of 
the  planter,  I  considered  thiit  k  standi  iinrivnlled- 


Cdtninon  Sdll,  vricli  Dduble  Rttfirt,  u  tnunboEund  hy  Shrun'  &  Soul 

Thia  represents  the  apparatua  aa  it  is  coinmorlv  u^ed  ; 
Luf,  if  provided  vrtth  a  waBh-hentcr,  the  pipe  from  the 
Becond  relort,  in&fcod  of  passing  directly  to  the  worm- 
tnnk,  would  fir^t  ran  throj^li  the  charter  containiiig  the 
wash,  impart  to  ir  a  large  portion  of  ita  heat,  and  then 
enlor  ihe  wonn-lank,  A  «till  of  1,000  gallons,  so  providtd, 
FlioiiTd  run  olf  fJOO  gallon*  of  rum,  averagings  30  to  40  pcT 
rent-  over  proofs  between  five  o'clock  ia  the  morning  and 
eight  o'clock  p.m.  In  working  the  ftppamliis,  the  still 
itself  ia  loaded  with  wosJi,  and  the  two  retorts  wJlU  a  UiW 
^aUonfl  of  low-nioes,  or  ev^n  water,  eo^eient  to  cover 
the  hottom  of  the  vaponr-pipe :  say  about  15  or  20  gallons 
of  low-wines  in  oaoli. 

The  fire  ia  then  applied  iimler  tho  still,  and  rixm  of  40 
to  All  over  proof  commences  (o  f  ow  into  the  can  ]>1acetl 
ready  to  receive  it.  When  the  slill  begins  to  bod.  Eh« 
loud  rtimbiing  of  the  retorts  g^ivea  intimation  of  the  fact, 
aod  warns  the  attendant  diaTinerxnen  to  prepare  for  tho 
Bpirit  in  the  can-pit.  The  fire,  ifburningGtrongly,  iaali^htly 
checked,  clean  cans  are  placed  in  readiness,  and  tbe  super- 
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miendeni  stiUicU  by  with  hU  proof  bolibles,  or  h^Jronieler, 
prepared  to  teat  the  utrengtli  of  the  Hpirit.  Wh(!D  it,  first 
begins  to  Bow,  a  strong  empyreuinalic  odour  is  iTerceptiljIu ; 
therefore  the  first  gaUon  of  spirit  ia  thrown  into  the  low- 
iTinc  batt;  then  comea  the  strong,  well  flnvourcd  rum, 
varying- frcm  40  to  fiO  over  proof. 

If  an  average  strength  of  30  per  cent,  over  proof, 
be  required,  the  ram  must  continue  to  he  Ibrown  into  the 
rum-butt,  until  tbe  20  bubble  rises  in  the  proof  phial, 
when  the  retnaiiider  of  the  runntiig  must  be  tbrowu  into 
the  low  wine  butt ;  but  if  proof  min  be  wanted,  the  spirit 
may  continue  to  be  thrown  into  the  rum-butt,  until  the 
28  bubble  rieea,  which  will  generally  bring  the  whole 
rannmg  to  23:  this,  therefore,  allows  2  bubbles  for  colour- 
ing, &e.,  to  bring  it  lo  the  25  bubble  or  proof.  In  working 
with  retorts  I  have  found  these  rules  to  apply  pretty  nearly ; 
bnt,  to  be  quite  sure,  all  that  is  requisite  ia,  to  test  the  eon- 
Uitits  of  the  rum-butt  as  the  running  progresseSj  by  which 
no  error  can  occur. 

WliateTer  may  be  the  descnptlon  of  distilling  apparatus 
«S(xJ,  it  m  ovident  tliut  the  object  of  the  planter  luu&t  be  to 
obtain  from  hk  fermented  wash  all  the  spirit  it  coiitains; 
and  lo  do  so  as  eeonomteally  and  expeditiously  as  be  can; 
to  aceomplish  this,  I  ean,  from  long  experience^  strongly  re- 
eoriiueiid  the  still  and  retorts. 

The  peculiar  Ravour  of  rum  is  generally  understood  to 
proceed  from  the  resinous*  aromatic  gum  (or  essential  oilx 
contained  in  the  rind  of  the  cane:  but,  apart  from  this,  an 
Gm|>yreumatic  oil  nppeara  to  be  generated  during  the  fer- 
raentiiliou  of  the  wash,  which  Lieliig  ascribes  to  an  inter- 
ohnnge  of  the  elements  of  sugar  and  gluieu  :  from  whatever 
touree  it  be  derived,  however,  all  planters  are  quite  awnre 
how  nndcTtirubleit  is  inruui,audatljow  much  jtalns  many  nre, 
lo  get  rid  of  it,  Sif  as  to  improve  the  flavour  of  theJi'  ninu 
Its  character  may  be  judged  of,  from  the  fact  that  one  drop 

*  Vfllntllc  or  tasttiUnl  nil  cuntsined  la  plnnti  li  chugfd  bilo  najn  by  t1i« 
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ts  safficitint  to  taint  ten  gallons  of  spirit.  Mauy  nre  the  tt' 
pedienlj*  resorted  to  to  expel  lliis  tliaHgreeable  laicl;  bol 
amongst  thc-m  nil,  1  ha^o  found  tliiit  diarcoal  untj  lioie  are 
iLc  simplest  and  moat  cfficacioas:  tbe  former  alAorbft  it,  and 
iiie  Juttf^r  comlines  vrith  it,  And  pi^cipitates  it  in  the  form  of 
Eoap. 

The  inetliod  I  huve  employed  myself,  and  kuonuotlien 
resort  to  successfully,  ts  to  liave  a  wcodoii  box  (of  about 
2  ft.  loag  and  1  ft.  ia  diameter,  with  a  diviaion  ia  the  ceiitro 
running  down  to  within  an  inch  of  tlic  bottom),  filled  with 
coaraely-powdercd  charcoal,  through  whicli  the  spirit  W 
made  to  pass  as  it  runs  froui  the  worm  in  tbe  oan-pil :  iho 
charcoal  aheorbs  a  considerable  portion  of  the  oil,  and  tlie 
rum  corisefjuenily  flows  from  the  filter  iuu<?h  purified*  It 
18  tlie[]  convened  to  the  niin-butt  (of  about  300  or  jUO  gntji-) 
which  i^  situated  at  a  good  elevutiou,  and  at  once  treated 
witli  a  little  caustic  lime  ((^lick  lime);  being  thoroogbly 
stirred  up  to  disseminate  the  lime.  After  an  interval  of  two 
days,  the  flavour  mny  be  tried  ;  and,  if  found  satififactory,  the 
co»te»ti4  of  the  butt  may  be  drawn  off  llirnneh  ii  charcoal 
filter,  similar  to  the  fre^t,  tato  the  eohxirln^  butt,  to  ho 
ooloared.  But  if  tbe  lime  used  bo  not  enough,  a  little  more 
Itiuit  be  added,  mixing  the  whole  up  again  ;  aad  tifieT  two 
days  it  may  be  run  offaa  uotlced.  At  thifi  period  the  litoe 
will  be  seen  at  the  bottom  of  the  butt,  la  combination  with 
the  oil ;  togelhor  forming  ft  kind  of  soapy  precipitate. 

By  carefully  pursuing  thiu  plan,  I  have  known  rum  of  a 
niontii  old^  sell  as  two  or  three  year  old  mm ;  bo  preal  a  dif- 
ference had  it  occasioned,  and  so  mack  improved  had  ther 
rum  become  in  flavour. 

It  is,  however,  essential  to  remark,  that  both  care  and 
judgment  are  required  in  snbmitting  the  rum  to  thi^  proce<s ; 
MB  too  much  lime  will  serve  to  render  it  a  neutral  spirit, 
altogether  free  from  the  weU-known  flavour  of  rum.  But  it 
ia  impossilile  to  go  wron^,  if  the  operator  will  only  pay  tbe 
moflt  ordinary  attention  to  what  he  is  about.     L  canuot  too 
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•.Tor\g\y  XLT^o  on  planters  the  expediency  of  u»in^  nil  means 

their  poirer  to  improvre  tlieir  mm  as  well  &«  tlieir  Gtigur. 

The  next  point  is,  lo  colour  the  rum  which  has  been  made 

and.  improv<'tl  us  above:  und  the  arf.  of  njaklng  colour.   I 

imk,  Isonfiorthe  moi^t  important  parts  of  the  dmilleniinn'a 

^asmeas.     It  very  frequently  occurs  thai  reaUy  good  rum 

IS  quite  spoiled  by  being  badly  coloured:  this,  therefore, 

ihould  be  fttrictly  attended  to. 

TLe  deseription  of  sugar  that  may  be  used  for  boiling 

colour,  is  a  well-grained,  fair-coloured  Huaeovado;  gueh  as 

commonly  ebosen  in  Jamaica,     Thia  is  put  into  a  large 

Snpper  oi*  iron  boiling  pan,  to  which  beat  is  applied  ;  one 

lan  t^tnrid^  by  with  n  wooden  oar^  or  ^taff,  aud  stir§  it  nboiit 

continually,  from  the  moment  it  begins  to  dissolve  until  the 

soiling  13  completed-     Another  man  makes  the  fire  ;  which 

lay  be  of  canc-lrosb,  or  dry  brush-wood,  soaalo  be  instantly 

ihecked  at  will*     As  the  boiling  proeeods,  bubbles  me.  I&rg:e 

Lad  hoary  at  ftrsX^  then  ^mail  and  cftiiekly  ;  iLe  colour  of  the 

[mass   ebangea  I'rom  brown  to  a  deep  black;    ibe  wooclun 

tirrer  shows  the  colour  increa^^Ing  to  the  desired  shade,  and 

pthe  tBHte  of  the  operator  distinguishes  the  particular  flavour 

reiimred. 

The  nicety  of  his  taste  in  a  great  measure  decides  the  sue- 

^cefls,  not  only  of  the  boiling,  but  of  the  subse<iuent  Havour 

iJE  rum  will  have.     No  sweetness  whatever  should  be  nppa- 

mt,  nor  shonld  there  be  any  hltternesB,  bat  juet  the  exact 

md  linppy  mEclium. 

Arrived  at  tbia  stage,  the  fire  should  he  drawn,  and   some 

strong  proof  rum  lie  gradually  added ;  the  man  stirring  with 

might  and  main,  until  sufficient  has  been  given  to  eusun?  the 

!olourfroma33umLngaBO[idform,oaeuolLng:  tbcwbolc  mass 

lay  then  be  emptied  into  "the  colour  eoak"  ia  tJie  mm 

store-     This  cask  is  generally  a  small  hogshead  pluccrJ,  end 

iup,  on  a  wooden  horse  two  feet  high,  and  has  a  plug-hole  Iwo 
or  ihTce  inches  from  ibe  bottom,  to  draw  off  its  contents  when 
kanted,  without  disturbing  any  matier  wineh  may  have  pre- 
Bipitati^d. 
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Good  colour  ia  as  thick  as  it  cati  be,  Tiitliutil  forming  n 
solid  ma^s,  nnd  U  as  c\c^t  and  bright  &?  possible :  mixed 
witli  ram,  it  ahould  nt  once  p;iye  it  a  clear,  ricli  lint,  devoid  i>r 
any  haziness  or  muddiDe<;s  :  but  to  insure  this»  it  hnd  lieit«r 
be  niiied  in  a  psfil  with  a  quantity  of  mm,  and  tiicn  carpfuUy 
fitr&ined,  [.rCYious  to  Lein^  thrown  into  the  rum-butt»  Very 
good  colour  will  not  require  more  than  three  pinls  to  coIodt 
a  whole  puEicbcoKi  of  100  gaLloua ;  vrhil&t  bad  colour  will  not 
ineorporatc  freely,  but  precipitate,  leavinj;:  the  rum  only 
^lightly  iiDged. 

From  a  luo^t  mistfLken  economy,  some  planters  ii$e 
molasses  for  miikiug  (?olaur ;  preferTing  to  spoil  a  whole  pun- 
clieon  of  rum  ratber  tliaii  use  sixpence  wrjrth  of  good  sugar  in 
making  colour  for  it,  I  have  seen  r^olour  iiiado  from  moljisses, 
and  found  it  such  bad  stuQ',  that  I  cannot  imagine  any  per- 
fectly sane  person  can  persist  in  its  use. 

Colouring  rum  is  the  last  singe  tbrough  n'hicb  it  posses 
before  It  leaves  tbc  ett^ite  ;  It  la  then  put  into  hogsheads  or 
puncheons  for  sale,  or  siiipment. 

Tlirs  brings  me  lo  the  tjiid  of  niy  subject,  I  haye  now, 
iheivfore,  only  lo  lukolenve  of  my  brother  planters  iind  o^h^r 
readers,  who  have  followed  me  through  llie  fuiegoing  pagt^, 
and  favoured  mc  with  tlirir  atteniSon. 

1  ha\e  endeavoured  to  make  thia  a  useful  work  lo  the 
planter  ;  1  have  attempted  to  show  bim,  in  eimple  guise,  the 
various  influenees  wbjeh  offeet  the  eultiration  of  the  cane- 
plant.  and  the  manufacture  of  lis  juice  inlo  sugar  nnd  rum  ; 
aiu)  ventured  to  point  cut  iu  bim  ihe  errors  that  exist,  «nrl 
the  uieans  of  remedying  them^  1  ^houhl  he  sorry  to  think 
that  anything  I  have  remarked  on,  should  Ijurl  the  feelings  of 
any  one :  nothing  can  be  further  from  my  iJiougbt^lhati  such 
an  iutentiun.  My  desire  is,  to  benefit  'Mhe  }»laniii]g  lulcr- 
eet"  by  iny  lumbJe  exertions,  aud  £  shall  siuccreiy  rejoice  to 
find  that  I  have  happily  succeeded. 


APPENDIX. 


NOTE  1,— (In  Ririmivci  to  paor  Si.) 

[it  Lang   absence   from  the   West   InJiefi,   and   the   extrAordinaTy 

mngtis  that  hive  occurred  during  that  lime,  render  it  very  dit)]f!Lilt 

II  iiic  to  nHurd  Anytliiti;;  like  a  correct  eetimato  of  ^xpi^nscs  4epeiidnig 

local  circLiEn^tnncc^ ;  licnce  I  have  tijodglit  it  prL-rL-Table  tc  ^voan 

jpoant  Tneroly  uf  tliosfi  itenm,  in  which  1  ennoot  err,  leaving  it  to 

ic  Wta^  ludia  planUr  LliciMlf.  to  HU]>]>ly  thirsu  U^Uib  wliidi  cim 

>[il7  be  knoniL  io  tbo^o  on  tlio  spot.     1  havo  now  bc^iLlc  uic  accounts 

if  the  tale  of  JaiTiEiic^  estates,  by  ^htcli  L  find^  llmt  many  hnve  teou 

^d  for  littk  ui  iiutlnngf  xivX  »t  tbla  luonient  I  kcuw  uf  ulln^rti  whoau 

roprictors  would  willingly  port  with  them  on  [^moat  any  tonaaj  it 

hy  DO  moans  easy,  tli^rtfore,  to  O'^sigQ  any  corrout  sum  at  wliich 

jtQtu'ti  UnJe  can  be  piircliasLnl  by  o  cnjiliilist,  allljough  it  is  ijmto 

[ecrtoin  tliat  tlic  average  price  ta  cxcccULogly  law,     IIjc  fuCluvrin^ 

rjll,  liowevt<r,  usaiat  tlio  plants  in  oaluulating  l]i@  (iruUablo  cvst  uf 

Foducing  sugar  on  a  West  Indin  catnte  : — ■ 

BLOCK.— (FTTKHTflDlEl  fQE   EsTAn.J 

Ifl-iDcb  f7lTnder  (high  pwiHir*)  ftettn  angina  bdJ  mill  (eiim  roller")" -^It-^W 
2  nngCB  (5  D&dti}  af  irctii  improved  cTPporalid^  pBDB,  conLnining  ^.UOD 

BiIIdos ->>>'.•..'.>*----,->,....,. ,..>.,«......  200 

iron  olAhfien  (af^OO  gallons  each) ,  with  littiDgB  tDiapIttd  ., ,, 90 

coppor  pr?cipitBtar,  i^r  letfiind  doffcofor,  compleLfl ■-■->  4b 

Bfiltcrflf  eich  cantniu^og  '20  Eiags.  at  C  cacb    •-..  ,*^, »,*,,,  n  ,,t*Mt  \2 

10  Niilmal  cbiLECOnl  niteri> filled  with  cbarcoul -  >   4k.,,.i>.,.i ....  2A 

iDflJler'i  raikcenlfaLiog  pin  (liaproTed),  to  contiin  'iOO  giUanA,  mdiI  per- 

ietlif  GOicpleLd,  with  aLr-pDrap -.,,•  120 

cuiiog  ciBCB*  LLacJ  with  vDrj  tlim  Unor  IcbJ-h  >- •.,--■  h  ..  .,«•  7& 

2&0 C^alloa-ftCilL,  (^a  reLorLS  lud  nadb-h cater,  complctD    ....,<-.......  2U1t 

bSgocKl,  htroiig.  yaimg CBtlli?,  at  IULa  head  .,...,. ASO 

Al^culluraE  lEnpUmcDit,  fropi  Ransuicu  and  Mtj   >>•■•••*.>.  ■■ E>0 

Ino-bulbok  Q»rts,  ai  Itf^ > 100 

To  thianiufit  ba  addud  ctmL  uf  Undj  improvcmentfl  in  toeuJc^,  LuitJ- 
Bg^^  Szc. ;  cK-cLiim  nf  miitltiimy  :  niid  ninny  minot  rr^q^msiLvH  whUU 
lay  be  dcikjniKlud  by  thtj  uuijiiiti^ii  ofUiu  caLatL^. 
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APPEITDTT. 


OuTMMic  or  CtntmwT  EiPiMisai 

CiiUifAtlDn  o(  ISO  Jiarei  vVcbda  Und  (we  pa^e  GS)  *-•-<>.■<«■■<■«■>«  ^730 

UanuftI  Li^ouror  Ihin]riDeiKn[ra>.10a  di^i.  iitZi^A  d4]r  uch    WO 

ManuCictiiriag  cfaarget  □□  B,Gii2  cwli,  ilry  lagmr,  >t  li,  3d.  ,,...*-•,...  ±40 

Dnio                dJUc  on  fi,7l^^  gnllDnsaf  rum..,,..... ,.,. >  IDO 

£20  tuDB  of  EDod  cuil,  Undcd  jq  Lbv  bltad  At  If.  ,.,,....  f.i.......*.  S2C 

Add  U)  till!  M«iu^r*i  ularj    ..»<■-- ■■<>'*'<■.'...*'■       W 

Tifo  AiiutaaU'  ditto     , ..« 300 

i3.3!M 

Xi  twenty-five  torn  of  caai?s  to  the  ftcre;  jiiiw  at  10^  Baume'a 

'BftccliBrometer,  i>r  eiglitcen  per  cent.  Bugar.^-Sro  pjigo  3B5,  Tftblv, 

S.4fl2  civts,  of  Tsry  ftblie  or^atiUine  mgir.  nortb  la  tUe  iibod  «t  leut 

l&a.  ppr  cwt,  ,.,... h.. ^.. ....... .P. «<•  .£6,497 

C.7B5  pLlQDi  of  rum,  30 per  cfiat.  ovgrprttor,  ri3i .' 1,017 

Deduct  u  tboTB .....'..... 3,190 

Biliacii   £«,UI 

T]i]><  »lit>w»  ^  balance  of  4,124/-,  Tvliorefroni,  kems  not  placed,  arc 

to  bo  deducttJi  After  Tvlucb  a  profit  will  most  certainly  be?  ili^- 
coreted  1 1 


NOTE  2. 

T/BL1  PEPVHflBNTING  THE  flPl^CiriH  OHAriTT  01  IOLVriDH»  OV  BITGAh 


SVSBT 

in  II NJ 
7»(iiu. 

1 

GpecLl^fl 
glUllj, 

i*iijnr 
ui  im 

pl/lH. 
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48 
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T^ltB  OV  tm  DIHItTT  OT  lOLUriOHB  Or  BDOAE  ACCOIDINO  TO  TBB 

BCALK   Ql   BKADUV. 

DegitM 
of 

Subu 
iu  100 

DepMt 

SuRar    'Dhtnk 
m  100          o( 

SOEV    1   DcgrtM 

in  IW         of 

ADBOr 

ialOO 

I>eEreu    Sunz 

or      in  loo 

teutCj. 

P«FU. 

draiilj. 

phttt.    1  dnuit;. 

part*,  N  ddtlitj^ 

puti. 

duuiLj.  I  put*. 

1 

-01 B 
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1     15 

•27G  '     22 
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29 
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NOTE  3. 


Or>ULKB?aNDBKGl  BITWEBN  flFECITlC  aBAVfTT  AND  FIB  CKZ^Ta.  OVBI 

PROOF  AT  60°. 


PrDpartiaDf  \iy  wefght,  of 

AlcQliut  adJ  yt\,UJ. 

eioril. 

WttlCl. 
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A  JAR   OF  HONKV  FROM  MOUNT  HVBUL 

By  LBiufi  Eirsr.     [1lai1rati>il  byltiL^UAAD  Doyle.    dr|aiT«   dfliay 

6vrj,  in  u  duvcI  aail  ekvniiL  MfjiUiiii,  priEe  14^. 

*'*  jar  of  hoFii^r  T — Lhi' diiitniinr^TDpnl  i^  ^i':iMnnble.  Ttipr'-i«  a  [irDniiio  nl  mlfiyiiipril 
ka'Lbe  verj  ^|h;  uf  ibe  THfl — Ui  «t  nocliuii  uf  ibc  j^iocujul  ili^i^iii^  viiih  wUiii  ii  it  iH 
Uiin  ibiloiiri:  adorntd.  ^oL  od)  doca  iL  roQlnm  d  ^-01111100  bWDctDciB,  buL  il  ii  itrulboda 
&rt  Id  «p44jk,  ntih  ihi>  flowers  from  vhEi^b  ll1.1l  ^wpi'tn^^^  bu  "been  lifrivfi.  Tlie  volqirw 
iucluJra  1  ri-Lnnpvi;l  aT  Iba  mflbalDHf»  h^orj,  dipl  tlQ^n^hy  ol  Sicily,  jncicul  Ic^ifmb, 
tiiLiiinpIc^  or  pnsdirnl  poclrj  ^iilafl^jil  froiu  Greece,  ialv,  aiA  Gtfiflin  ^  kllutlraUso  i^nlirJ^dD) 
111]  Ui^^r  liiptr'i,  ini)  pli'j^dnt  iLi^i'urcioni  a\t  ochert  nliirli  -nn?  ■'<UlLi(i>rfir  Tbtic  4n<  ^jrt-- 
r^tnl  Ir)' <i  £mlj|  inlrwluctliin.  Ti  i^i  0  lunit  ai'i'i'|Hiib1i.TH  jII  N-a^iLs.  JKiolm' ht  rnhuicvl 
If  J  rbe  gT'KX.'r'iil  'aikcy  ilL^lnynL  in  ^Ir.  Uoilr'^  illiDlrjlLun^  ^  and  >iTnDng^1  Ihc  lioo^s  wbicb 
<iiRj^^al  Uirthmtltrh  Hi  ELf  tivij  of  gjlu  id  a  4L-U4in  cT  glflfi,  Wf  bnawnann  Qial  maivfrif^ 
fuJly  tfUJiiiiLtuils  ll»?irihii(a  '  Tiiv  iat  ol  Uutivy .' "—.■ithmaun. 

"A  luxury  of  Ul'^U-  |iFTvarIf-i  ibf  IIIu>lrDlli>ri»  lUc  |Triqling,cv«d  tLc  binJing.  tin- }it  <■ 
flLlfJ  *(Th  iti-lJcaEi'  ,11"!  iwbM  fnTH'ips ;  »'iiti  ui'huLnii  l^liiiftLniaJ  m^vislimt  ot  '^Htttry, 
pU-iv.  rpt(r]'y»  ^LiiJi'i^Liiimi,  slur>^ii^lliiiu,  hiiiil  nin-i[UjriK  /  Hllh  {Milutpl  anA  Itrc-thlB 
tUi^u^liTr,  oiiil  Ihiiu^bi^  v\  ilaop  buntniihly^  nilb  Pjiry  l.iti'-*  L>r  aDlJ'iiiHji  anil  Uifl  gasAip  of 
annini  bilnby^  Jinil  ihi  CFmiUnQ^  poelr)  ni^  cHedrrul  iHL'lJOlaM,  fiiprjlbkhg  U  luffwd 
(tf  iilci^Kuralili'  fliruuiil."''— ^Jjf^Ahirr. 

^'Thr  lill''  i>f  Lbi4  nUWion  M  pajloril  anJ  (hocllcal  Dresidc  Lalk  givrg  0°  aliiiticf  tbi^ 
AUg^fiiiriu  rbjincli't  oi  lb»  conlentt-  Oulnl  ji  cbtocot  tMCOl  IidrIpi  aai[  It^^li  ih'i'iyt» 
•^irjnini  ihin  rk'eant  luluDlr — ibD  work  at  a  |upL  jicd  clvillABr,  hL^i  bdi  iluiii'  iiKirr  iii  bit 
line  iti  muliii't)'  iHr  I'^iriag^  i>f  tnLrlli^rlual  nmi  'Hscial  pleosuTc  ihnn  n^i^L  uf  bis  i'diiI^v 
lUTArira,  Thpi  hmtling  nnd  il1uilritiiii4  clfiurrvp  h  Hdrl  til  ^iiirjilHiii — 1^"  nivcr  fnr  lb 
gualiitdrw  diiil  ii|>|irU|jclLiieneai>  lui)  Lbe  di-^igiia  fur  llirir  iJclitauy  ahO  ihicIlciI  tfiirik  Tbii 
valune  is  abbDJaoUj  ricb  in  cbima  nl  eifrrj  ktnJ/' — AUvs. 

"This  iFi  lij  Tflr(h<!  iijn^t  b4'jiiiiMul  jjtri-bihjL  i>'  ihi'  <nwn.  lliis  Sjj'iliiin  nnd  CmlPtn 
|ir  la  Hill  i>r  liinifV,  Kbirlim  iL'n  ^kVL'i-ini'ti^  iii^vc-e  (^liifs.  L^l^iHunl  hu  Il^iih^J  mi  IIO1I1I 
a  BFw  rlifiui4[T>,  oml  Ija-i  ini|>arr['hl  Ei>  ihii  lau'  d  poVici  la  preMii'O  Ib^  fmrlc^  ami  '*rrL- 
IWAij,  vh^lp  ii  imbi^ki'*  4  4|*Lrjl  jinJ  :i  r.mour  !a  lirallbful  nod  u  wlPrl  at  Ihi*  iiiii^l  IdiEidiaiu 
ami  eiirlln^  \a\Vs  cjin  rri|ulrr."— y^fr/cf. 

"Mr-  l.ci||h  lIuiiL'^  'Jdr  ol  Lionet  froia  Mounl  llvbift'  It  JiiilDUt  ol  tboK  patipiuf, 
kindly  iliirii^  Ik.it  fnun^ii'  Irom  iliix  jmlh^jr'"  pPD,  ahovju  iwlteil  of  (hr  horlLaflf  dU 
»uii'i  nE  pi}f  [(,  ii[ii;k'Tii.  ami  rnwlcru^  EnK]i?»li  ^kUil  ruri^liiiii  ^J  £  dtapwUtfU  lu  ijitulr  ibm 
rj^lit  b'^anilj.  TTii'ri.'  i-*  a  rfioltijig  in  Ib*^  '•tari*''  of  gioelml  lltmlur^  Bii  apLitcJit  in  nlitft' 
u\^  >  ihj'ini'  [mm  ii^^i  Mj  |hi<-i,  a  lumrmn'-n  nr  4]iiai3EMrTi,  nblrb  msTki  Lhv  iimMin^  proK 
lUlirrii  ur  Mr,  IIiiiiLrroiii  Ibo  ilatb  uf  Ebi?  /ruyuarrjf  iluvnttonb.  Tbo  nivei  iUflf  l»  pro- 
ml'.mf;^*'irh  y\\'.'  blue  jnr  ^aiidhiif  in  anchromTUDPirngtcllrTanong  Ibi?  Hanert  DDdlfJivcl 
EtiAl  nnt  ^iIl  inrl  lilimilnalud  fimimil  il." — Timr^. 

"  XftA  i>|<'ji!iniiL  an<I>i^rv  vaiiuiu  mclani^r,  luucliiiii;  upon  Luylhalngr.lioe^y.lililorT.  cm- 
|i>m?it  Eilrj  of  Jifc,  and  i^ktlirbr-^  fif  iijjliirf!,  i>|ipD«iir-  in  i^mib  aUiFr  it  a  flooiJ  of  1i<>d  a&d  1 
piirlmgt  ilroaiii,  ■  X  l^r  ol  II[mip>  '  k  jiial  Ehi'  rhjn|r  Tir  ihe  UAftn — IrfVii^  lo  look  4I,  • 
»mf(bmij  10  pat^jilinui  frum  lianil  i4)  bLinl.  Iiitl^r  imlnM  f4iL-cInimt  in  bn  rrwl  ife  ■ 
itiinulc  or  I*a,  flml  bj  ilivjiM  ibai  Un*  bu"Ji  imj  bo  laM  'Io'pti  ol  udj  limr.  Th''  UHJn 
rnmihMiEinn  14  tujl  iT  p?qi'lrMiii|i  ri-'morkt  cJi^fi^Hy  ct[ki'j'i;vpit '  ^ildiMtn'mlollnirinn  ar  Una 
orlLiiiK— lJi4iu^bl&  [iilUfjl  liUE  inrL  ipli'luii"."— S/rrr-Jn/r;]-- 

"Tbcauihijr  oE  Oii^  \<vrl(  i*-  ImII^  jij.-iiiT'i^l  iii  ilc«i|^ijiiii(;  Il  *  A  CliritlrtkU->  ^•*\V^  \\.\» 
oni'  or  \\\v  ^Tj  ]><'-[  <*4-  iiirVf  f'^'^r  titilI,  (ir  iL  b.iv  n  trtimJ  pni-lirul  TiLnnl  niiirAnJ  Lq  11^ 
El  J^  tbc  trr}  tijok  lo  Iil'  |il.ircil  in  Ibi'  banih  uf  Iilj}«  iL  ibiii  h:aHJii  ^  Tiir,  vrliLUl  II  aniuiei 
aDil  dcb^Ls  IhL'ni,  il  ia  potLlrTilarlj  wrll  i:alr'iljil^d  \a  give  ihcnj  1  Ii?lf  for  clv^ifil  l^lrr^ 
dhii-'.' — 111  nuilii'  Ijifiii  nOiifi  nL  lliv  JlrfiiLh'  .i1  bnou*  U1.11  iifbirh  hflw  bi-on  44  htridi  .inil  to 
iinpkuonl  m  llie  r-clKKpf-mnm.  li  iii\l'ji.T«  1  \a\^  Ivr  cb><^lr.i}  IlLi'miun*.  M"H  lii^^ih  iIopih 
Lrlbilj  lltLj^L  U^tElI]lll^■  Iti- ivi»rk  '  A  Jflr  o(  ll'mcji'  Ii,r  *iibiji  lisiijirr*>rt  rruiutWri  mil  It 
toiind  mmpri'i^i'il  ilbii  vi-rj  Jimnuh  of  lannj.niEny't  n^itlini;, imi)  a  tik^  Vthnlf  ^TiiuL  man^ 
qii  bDui'i  iiiifiiv  lUcrut'liL,    |L  !'«  a  fjidrijiinE  luuk,  lull  uf  lEdiCdic  fdnfli>i.">^,i/'frdj>u 

"T^r4li^Jiiiiiri]1  lolumii  u  Ibu  pTdT-eTuI  iPiulL  dI  filpmloLl  r^idinp  and  4>lfv^it1  rn<Ir.  K\ 
a  WLirk  «iimt!4iivL<  uf  liitr  llicrjilDrp,  fiurc  Diiiral»,  amJ  uiind  lo^'lini;,  11  uijl)  i'iki'  r^iuk  wlih 
ibcLc^L  ]'n>1ii''tiuii.-<  of  iT»  dui?  kalbOL-jilim  lan^^a  of  llnj^hsli  CDiupilaito^>"^"frj<ri'4-r, 


ftKmi,  mt^msL  >vd  co^  goawbixa. 


MIt.  LEIGU  HUH'IB  ilSSAiB. 

MSN,  VPO&ECN,  AITD  BOOKIj 

IIk  AuUivr  by  ScTBm. 


CONTENTS. 


Vot-  I. 

A  Visit  to  tiic  ^uoLUtiic^i.  GajiubK«> 
A  Uts  L^jiiimLi;tp  tu  Hitf  AAi:uTi>aG. 

Ufiifi  AMr  Uluauvhs, 

ThH   WOHLIt  Of   UUl^SI. 

Jack  Auwn :» llnEAkiiAtT. 

'lul^   nfl%TLI  OW   itLlt. 

Tu£  tiviu  Thk- 

A  Fb4   UbHhIiiio  oat   tu£  lUoc  Vice 
ctLLiio  ■'  Ll|^l:  " 

FfHALfc  ttuifcABiiinTi  or  B^tiu-tiu. 


V«L.  II. 

Social  Kuulitv— BtUKUAO  ami  Bbh 

JvhHJ?i, 

IkfPK  in  toaiB  LiLUTB  in  vmcD  JIB  II  nor 

UB(,  LLJ-V  UliAUtKD. 
LuVUI   t^U  lUUHBOM. 

\iiii-Vtkr^   on,  the   PjHinor    or   tui 

l>ui;iiii«3  UF  UT-  Aubni  i  AUD  RUUMW» 

FROH  Til  t  !)TAI>ll, 
Sl'l'XlMliaS  411'  nplTIKII   fOETKHEH^ 

Uri:    KSir    lAnjrLiKi    vF    L*iii     H\M 

Life  uit  Apiica^i  Jocrjuuv  or  PiPTa. 
Life  am*  LciTr^na  «r  M4i»Ajia  ift  Se- 


beauly,  And  i:lii>i?rrMli«p»,  I'bia  ir>  >  Iviili.  lo  bt  in  Ih*  '^^uiL^bi^d  i-oidpt'  of  a  Jl|^HMBl 
room  Aiiii  tn  It  ijik<Ti  igmhrn  ihi*  «[itni-L  bave  iierO  4jl  >LimlLbit^r  Tliir  boak  hIiidEi  ibc 
|irc^cnL  oiOii  iisL'iulilnii  Mn  Hunl'i  loiiucr  irnliDgf  [iiDiI  ilii?  »  a  ^rcaL  ciiiD;jlmifii(^ 
It  Ihi'  "  inil*-."ti"."     |U  [w;»ris  hovo  Ihc  some  CfinliaiaiUluri' uF  ticlaiiJ  Im^m"'     -    ' 


lnj^triiiUi>ii. 


"  Mj.  Uifih  tluiit  ncirt  itriics  oih4:ri>i»e  Ih^ik  cUpfrlullj.  Hp  u^W  Ld*«  ^unbbLup — 
n-Ui  |itEiai4]lT-  ^rj  i^n\*^—^i'ilt  Ujihold  Iibi'ral  Lrutba;  bliLbnlj'.  JM  Vfincdllj.  lie  u  Lta 
Tilniu  lit  I'prUi^r-ittJiiliJw  •f*xiitT^."—jJfht-Htntm^ 

"A  XfioV  lor  II  [laHaUT-wtnckiWi  fur  n  luniinet'*  e'f,  Cdi  d  <rim  flfriide,  bwit  luiN 
bout's  UhiffF,  fur  d  *buL?  tluj'fl  Iuiujs— lii  idj  owl  ncr?  poBstblv  sbufic  4  cluciDlri 
CDni(]JiiiLuLi," — Wcilmiixitcr  Htvitir, 

"  \livt\i  \i  mui'h  ijuii'lj  ini]  o^ni-iilik  hiii:  4jf  oUbiiKlri  bi  Uil-pc  Xflumrt  ^  a  ixiiil  of 
rclVfiitm,  LfiEJttiii  dnliuol  apiinsi  oud  d  ctjL^cjHiI  ]ibiJo3of'ti)'-  fbu  iiilij<cli  catXnux 
ainioii  fwr'j  luj^ii  vt  a  |»k-D»iLral>tr]  uiiil  u  zi'liiiiii^  1iLij<1r" — ^Ittv. 

'^rafx-rn  UlmU'eiiii^  of  micjiI  iiiai(L-j»,  tan^JLobLir*,  oiLtt  |irt'lal)iFCi>  flilntJig  fmiD  find 
tpirils  Aud  ildi^otf  jn-rtii'iflici]*,  lighl  mij  cli^gBiil  criiici^uw,  iiiil  'Itt^rldi^ib  on  briuliH, 
ttnl  JiDit  EMriiniru ;  oLl  jbouniiini-  niib  ttiai  <iuf  idr«iiie  !iv«(tr  KUdi  mrka  X)H  lan^ 
HOUrvBijf  Ibi4  AUibvi'ft  writiuip,"— »Afi-fifWj-Vi-K'ii/'<'/in-^ 

"  llpic  VF  http  grouped  Lu|fi>(bi'i  iLi?  rAtip^  oC  ilir  iifliK?r«  «ltich  L^le^  HunL  wmli'  In 
llji?  psJuk'il  Joj»  ul  lui*  l*[*iiir)  ilrcu)^,  *licn  Uia  wil  nu  lttL»7d)^vfti  «uil  lit?  buinuiit 
iilUti'I.  iHcmc*!,  m&ni  bilortou*,  runutug  ovtp  ibid  lai'iitb  abuiiilucv  ul  ciriiteJI),  auiL 
wt'Oittinallf  tf>  bJi«lprou4  at  itiJ.-  \i-n^l  giiiu[t  in  \\w  |davi;roDii<li^"— -■"/iti- 


< 


a 


mr^kMcs  posuraaro  st 


FIEST  WOBK  OF  A  NEW  NOVELIST. 

JAHS  EYREj  AH  AUTOBlOaRAPHT. 

By    CciiiiEii   liUMx     ^Ec<)[icl    HdlLi'jn,    ivitb    Prcfiicc   by    the    Aultior* 
'■i  vdIb.  pokt  4vd,  (jrLfO  £1  llf^  ISJ^  dolh. 

"  A  livnit  cr  iJofLilpil  pcraiT.  Thi^  LlioughLi  art'  iruc,  <»aiirl,  amJ  arlipnal :  jtnJ  Ihi* 
sljk  ii  fi*ilute,  iLrat^iirDrvjinl,  aihI  lo  ihc  purpibc.  TUb  iAi\tc\,  iin^j  mural  uf  Ihi!  »flA 
■re  i>\oelk'i|1-  WLtltouI  bcin|f  |jmh'«^illv  iLiilA^lu',  llir  nriler'a  lal<<ailoii  {amaii|{flL  mbTr 
Lbiii|{4]  iH?iiL4  in  tiF*.  Lu  (hni*  tiiiw  liui:ltei'l  opd  lUitfi'niing  inipgriiy  may  win  Uiitir  vjJ', 
alUiDijglL  op|iir»eiJ  b;  Ltiii  prfdnminniin^'  innutni-f  in  Hjridf  whicb  U  J  mm  cofi*p- 
qntnce  aE  llie  ja-iJ^nL^  uF  bir(h  iir  brLiin*',  [n  [ho  cdJ,  thv  boneslj,  Uf>dQi!»i  vl  bcJii, 
■ml  pnr^i^rmnLe  oE  ihe  b^sralDi;,  ara  riccn  inumjthouL  ov^r  i^vpry  »1ivuirlc.  \4  jd 
aiul^vti  of  ft  s^hrIi:  mlDd,  aa  ftn  cluri<Ifl(ioa  ul  jL-p  |J^o|^Q^9  inm  thi\iUMvd  Lu  full  >ir, 
Jl  mo)'  flaim  coiTtj»ari:^n  wUh  any  wilt  or  Ibi'  fianie  XjK'CbfSr^' — £j-fiiuiflrr. 

"  Almo'vL  aIL  Lhji{  Bri  ti^rjiUfi'  in  a  iii>ii^lKi  ihu  ifiidT  ^m:  pcrrc^iLiiui  ol  rbarBrlR  juhI 
pDHcruE  JL-tint:Lii4JL|^  Hi  |>iclurn<|ui-nrsS)  pamian,  ami  Ikactticili^P oriiTr.  X\ir  Hury  k 
ncH  only  dI  »iii|^iiLar  inLiTi<<l,  riiiurjU)  evaU#d,  luiiU^ing  lo  Ihn  Li&[,  buL  it  fAAicQ*  il- 
S'lr  u^iOA  )aj[  oLli^DLoii,  ami  Kill  Q0L  ]<.'A>?  yoD.  Tbchooh  dij:«i?il.  rh''  i-nL'tiMicoiiniE  <aii- 
lliiUL"a  ,  jam  micicil  *lwa  iiiiL  i:rftir-     Hiralitj— clL-rfr,  aL^niliiauL  i(<iLi(v,  li  Un:  ctLfiTitlEr- 

"Thf  nwHl  j-ilrnQriliDiry  ptoduLlmn  »ial  fm*  m»Ki\  rroin  Ih?  pww  Fur  jrar*.  Wo 
kiHiif  no  auLiiot  «ko  |>i)?H::da»  aurh  ponfr  d>  la  ciLtI>Llnl  iii  Lbnc  Lbnr  •almnn,  No 
«iiirr  ttbo  can  tu^Eain  «Li4:b  n  calm^  nk^nUil  LDik4>,  aoil  td  dfp|ilj  iitlftcnl  wllbuvt  hnviiig 
n^murte  Eo  «(i>  iurL||n){  piptilii^nis.  rrom  llio  flrsl  p3|fi'  la  ibe  lul.  II  i*  itinipvi)  *iI1j 
illalUj." — H'ecAftf  I'hianide. 

^  Uofl  oT  Lha  auHL  powfrfuL  dtKoe^Llf  iDiuaDi-DA  wbicb  havq  born  pcibli'fapJ  foi  many 
jojin;  lull  qT  jctalhlijl  vii^iif.  of  fn-^hnf^^  niiiL  nrk[iJiijiliL},  nf  di'rv4iii&  iliriinn,  auJ  irvi>ecn-> 
ir>L?iJ  inluiaL  U  i^  a  tinoh  iv  lU'k*:  lLc  ruUt'^  i:a1l»|r  ^miL  itm  liijirE  ln'tfi,  uoU  Iq  |UI 
Ihe  ryn»  wiib  li-nr-.     U  I'l  o  bfJot  wrih  ,i  gri-ai  tieirl  ut  il."'— .J;/rtj. 

^'  (tE  all  LLf"  novi-Li  ft?  hnvf  rfvl  liif  yeirt  lhi<  iti  lliu  mn^f  '^Inking,  uml  h<^  m^y  iild, 
IT»  mo*!  tbtPicslliic^  Ii4  »Jf[vd»  vrllu  ila  cboracluib  iiu  UQliAckai<fLMl,  ;riirEc^^1y  Trolk 
flpj  lifc-liko.  Il  k-^  ■tiatciMi^hl]' HiHfli'h.  Th«  »Lary  I4  arlialioallj  iD.i[iigc-il,UK'  rljurifiTH 
bolrLJf  :in.t  vitprnu'ly  ilrd^n,  dUil  (lii^VilialvcAEfulJk-^  lo  niUTi-nl  aiul  cnrlidin  llio  rutlpr,'* 
— £conuwitj/b 

"Tlwaulobil»|^B]t^y  of  'JorK'  C^tu^  i»  ftimplj  Lbo  tlcvclitpuirnl  u\  t  humnn  mind;  thfl 
gravlh,  Ibc  tlniii^tli,  Uii'  rr>uraini,  ■lirntian,  nnJ  aiibilmnj:;  Tbo  ^Huiralmn  ^^^A  guiHinM. 
luultr  rorntiL^D^  ul  a  ^KrHi'tEul  iiUi-lkL^I  iprum^iled  by  j  sLrvuu  hIU,  TJii>  UirL'vl  uf  U|i} 
sLur)'  In  sli'iing  ^iib  pi'^il' — i'1'arl'i  c>|  ihoij^tiL  ah  J  scDilmoQi,  and  i\  viiida  luijqil  ibc  rca- 
ton  an't  Ibp  ^rli-riiiPtitt.     Tbr  rfiubnt'  ol  sirrli  n  b,>.it  a^  lhi~  li  a  EicJllbfitl   n«rri«(f."^ 

"Ongin^il,  vi^iiULi'i,  cJir^iuj^  aiiJ  absorbingly  inlci'cslin£t< — Jrtfi'fii  \'-H-'j'/rj,t-'; 

"'Ihfi  rhnr^it'rs  mlroiluftjL  art-  ^iTongl]  inflrknl;  ihn  iJinrleiilji  am  vjinout,  and  efI  ji 
Ufid  *blcb  culJ!*!  Lba  sjnLpoLbicB:  Ibv  ei>lc  bfrt^  oiuJ  rlgDroii^i  dPd  (bifU^nf  luLcrett 
it  ffirHerJ/'---.1/oniJ>i^'  i'yi/. 

"An  pilrzuirJinir^  book  uni>i  Llnd,  and  u  iniEyor  a  mri^  nolklo  iiuri^^ir,  L\jii>li|frit>lo 
ariei^iflhl}.  an\\  lil^li  iiiliujim:.  Ii  Hill  bv  rciiil  bj  idu>1  |<i'Lj[i]e  viLb  |iLvn?uii'^  anJ  lild 
duitn  bj  dLl  Bklli  f-fivl"^OJifiricr. 

"Ibt-  ruiioit  lii'J4>ng(  lA  l|i£]l  4chi>Dl  ^Iki'i'  ibinuU'  i)n-i(aniy  ol  IbL-  mrad  prrJadiiinAU'd 
avrr  iiLCiiif'iiu* ;  Ih:  It^l  Ldiii;  uiilc  sulmnlhiaLi-  lu  ik'<rn|jLio[icnbT  ijm^ili?  of  chinTlflN 
'Htc  IkuU  L)i}|iljjy:^  L'oOhiilfTabJr  ^ilt  in  Iht?  pliti,  ami  ifivjii  (hanrr-"— iyj"'4£HT;Hj/-. 

'^  I'ur  [•oivi'r  oC  Llioughl  iinJ  u]i|ir«t.iiiu  vrt  da  duI  krioiif  tia  rnil  imjuj  luihJ<hid  pni-> 
duclluhH.  TtiD  Lflic  Is  one  o(  Ibc  bpflD,  QiHl  Kic  working  tml  of  i  muial  iCuuutrlk  IUd 
ndCural  DlTi:cliiia:»i  ii  I)  iho  viriorj  of  ntind  aior  mailer  i  Ike  nio^i^r}'  uf  itmoii  oivr 
fctling^  willioul  minaiOTal  ladntlCH.  Jhv  »lary  ilteiT'n  uniqw.  Tliprp  It  mar h  (opoo^ 
Ji<r  uv<r»  njnlcr  mer,  anil  mvp  usrj,  In  Ha  ibly  trnKm  ndfa't:A."'~AVrf. 

"Onr  of  Uiu  frtsbe^uiiJ  lUoBt  fri'i'^i^c- LvjL^  nbidi  m-  ba^cii-aj  lur  ■  lunylrinf.  il 
i*  a  tlofimtl'ir  F^lprj'.  TuU  vl  ibu  nwal  IraenM;  liiU'r?^!,  anJ  yi-l  &iiupiiJoJ  gf  Ibc  "imfifM 
nkJiU'rldU,  Uii'  Kdilb  iiE  >hli*li  ruTtni'U^  In  lUi?ii  irdLli." — iifi'-\tt'aJ"ur'iaL 

"Ttiii  L^  «iiG  of  <lii!  (iiu^t  ijLMablii  d^rnioaln'  uuirls  nFiicEi  brvi?  i9tul^l  from  LliP  |ffn» 
for  mnof  ye;jn  pit.  Ik'  <hk  la  bfllJ,  lucid,  j'Unyi-iil;  \hv  inriilrnL^  arc  hifM,  Luudi- 
in|t.  mmnnitr ;  Hi*-  '^hAnrlcnuiilan  i%  Mn\^t^t  vrEgiiiiilH  l]lVr■nlll■^U  i4l<  luotal  ^i^nktmi^qr* 
irc  puit  anil  Lcjllh*  ,  nod   Ibr  vbulo  tori  i>  mlculuLrd  ui  ri«i:i  AliL?iiLLirri»  lit  |Jni^aWe 
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•KXT8,  Hunv  AVO   O0-,  CORiranA. 


m.  G,  p.  a.  JAMESES  LAST  NOVEL. 

THH  OOMVIOT. 

A  Tali:.     By  0.  P.  R.  Jaheh,   2ta.    Tbna  vols.  po«t  6^0.,  prlcft 

"Tbc  lulunii-s  aru  vrl]  nilfil  wJiti  iariJ^nt^  lUp  untlmodt^  arc  ihD^i^  ola  rtftecUve  and 
tL-ll^rDn^iLlulpiJ  lalaJ^  (hiM<' i»  n  pi?rpc1iiftL  llatt  olbKcnlian  In  ibc  TDndua  uf  ike  liarj  | 
dDil  Ll  Jigrf  I'fthly  rttrriLlnr^  a  a^itii  of  romaitc'?  wilh  ■  jiul  cLFtim^aiLDn  oi  uridl  lLri<  and 
man  n  r  ra. ' ' — ///-i  jfinnln. 

''  Tbil  novel  rtfdi^r  muM  Ivasc  on  ci^rLtiUBt  tppcLitt,  ubo  xbaulil  coniplain  ol  nnl 
n1  VsrifEf  tn  iIlI«  UIp,  II  i4  rru^h-rall  nf  ii]4:m1i-jiK  anJ  prtiriiu  cbango^  of  wnt 
iTbkti  ]j]-inf  lliF  anLipthln  To^eUirr-  ll  Is  ^l1llldl1l  wUEi  efTn:!^  jmJ  has  C(mU|^  tnj- 
Iftifli^  Tdt  al  LcjaL  a  cgupJo  ot  vnJiDOO  novcb." — ^tlsji- 

"  The  plol  i»  rIpTi'rIy  forilriiff'l,  «n  iq  ld  nrmL  itin  :iiE«i]|iaa  al  lhii  redilpr  UfiOag- 
glnEly,  Piiil  la  mln>luct!  a  ftSBL  tdiJelT  ot  BC?nfiy,  inrldrni,  nnil  rhivracitr.  AU  ihe 
l>Dlni?  af  Llii»  dirirLk'Uliy  Lojj  laTi?  cro  maniijffi'l  mill  i  ikilfu]  hanil.  [I  U  ilirrln^^  <!Q' 
UTiiilnm£.  mil  'ill^nliiEii'ji  alTfriJn^;  ami  Ihrn?  Jirv  si^ene'i,  iJinughLq,  dp>4'rijjl]uri>i,  <nd 
liail»  uT  dijTaijtFr,  wHih,  «bil7  ibi'jr  amdse.  are  ^nluaLir  frooi  Ibiii  9uj(^lhe,  fk- 


A  WHIH  AirO  ITS  OONSSOVfiNO&B. 

In  three  ypU.  pofit  Wva,  price  £1   H».  <!^Z, 

"Full  nf  lalcnt,  ci|i)nl  l4  ihc  mc^L  Lundhlng  piclut^a  al  Uamtn  Lfc,  aDt]  ^'inip^iani 
al  rirli  u'f-ni^ry — lo  ihc  ■kvt>k>pin'?iit  oT  ofmrarifTi  inil  lo  Hiikd  niinii(f  lDijtiii><4  uT  tlif 
pi^iifil  fkLiiili  pEUfi!  i^L'^L  .lULiLi'ihM  ftl  ab^Ti jil liin ,  iml  a  pL^mlJJir  Lii'L  lii  illuiLiimiii>u 
a  •■hitl'-  mJijori  hj  n  brJllLint  .ilrukc  cif  nalun:  and  asl-'* — J.ittr^iy  fiaitlii, 

"  (Jno  tti  iliu  ntmi  lirlUtLini  liclion^  (he  t^iwn  Eiis  prodiicpd-  T^^  luihiif'^  *LjJfl  U 
■iiTijjdljrl]'  ilKiimu»  anil  prajrtk.  Whi'ihur  ht  D((fliii|>(a  buimim  ur  pii||K>«t  i\X  QUitiar 
bi  rijiiBlly  l»i];ijtj  in  roit-iiiif  iho  t^mptUxiaa  of  hia  Tcinlcr^," — -Crit'c^ 

"  I  Ui  tlorj  !>•  wor^nd  4iiii  wilh  mrb  rpitinrknblF  ilnmaliv  pawt^K  ni:  birff  la  InpifinBle 
Lhe  riMiIer,    iL  I*  a  iwjfccl  ploce  of  Jd^jU  nmnun*."'— .^Jtajn 


HARDEir  IIAI.I*!  or,  THREE  PROPOSALS. 

iiJiwaijj  tilt  Hrju,  F— D ,  Tljive^ulB,  posiatfl.,prlw£l  Wt.ed. 

"Th<*"rnoi-3|>pMn-  la  bf  ne||  acqiiainled  nUli  (ho  cird«  htf  di-xr^ribu^.  The  leAdin^ 
tharorCdni  am  drswn  ilth  rnu^lditaMp  [orre  and  ^kU\."—/.ilrrnry  Gnseltc. 

"A  "fin  plcflMQth  i^rdU-h,  4iniii4nc>  vlrvfrly  i-iinduai.d,  Ti^lilDndblL^  iB'tl.  Thi^  <"lilvf 
pcrHun*  chf  TEt?  .^'ir/  -it*j  ^irunrrlv  daiin^iVF-ilT  ^I'ly  pnuriivyn!,  anA  |jr^H-rvt>d  in  on-rllfliL 
ki*?pm;  ibnfLi^liniiL  Thp«cciLC>urrAsbiaaaliIoll(f«Loo,an;  tkelrltA)  wlLA  uiarcLtiiii  iiml 
tii)ilitc»  ofiljfc."— .Vpt^if  an*/ J/(/i7o/-j  Castttc, 


I.EOTURES  ON.THE    HESTOR'V  AND   PRINGIPLEB  OF 
ANCIENT  COUMEIRCE. 

Dj  J.  W.  (lll.n*nT,  Eaq,  F.R,8.     Post  *lio,  prlco  7».  <W.  eloU*. 

'*  KuLl  of  iirirlical  LnlflJigPlH't  and  niond  Teawnlng."— /.ffffar^  Jrtfrffrr. 

"Aniblfl  anil  *rij  n-aildJili'  compcndluni," — 5/(f(-/p^r;r, 

"A  «otk  iKcTuI  liJ  vludunU  of  pobiiral  ecaiuiiu}',  aaJ.  Lnl^rpaUnf  UJ  ihe  gunMni  r«adtr-" 

"  Hr.  GiUiarL  tntL^  fonility  «^d  khIL,  wiJ  liiU  cnlWcliNL  UiRelhci  >  iak»  «f  V«fill 
inftjnuBliad,  wril  Jigi-^K'il  a■l^l  Ihi^ilH^  jkirtng4?r|." — M-^rrtitttf  Puiit- 

**'\'\ii*,  WiniLf  »i>lain>>  mufb  v.ilii4ti1r  Lnlirmallfkri,  rr'DiWi-EJ  mtv*  inlfn'^lliiff  1>*  d 
*rl*f  ilirilui:llun  of  wiiuJ  j]Tinri|jU'f-."— iVt'r^/c/'i  yi-wi/itiifKi. 


QUEATIOVS  AND  AH5WSBS: 

Sii^^ealeJ  bvn  CunaJdeniticti  of  aome  of  Uir  Arrui|,(4?ii]i:arB  ami  lUU- 
tiflnscf  Socibl  Lifcj  bciog  aSdiaul  to  llic  "  Ou(lLn«B  of  gpci*!  fifloDoia)'," 
hy  llie  iamc  AutliOir^     Fuolicap  Hvo-  price  3i,  Sd.  bair-tiotincL. 

*'TlLr  tuihrir  4)1  vhi-Be  \3t\ii\i-y  nunuaU  of  ihr  -^nrial  vinrM  hu  Uw  uL  of  «Li[in^ 
clentlj  Lhi-  <]b^iru>r  [irmia  uf  p>o]iiii;«|  tfCUCLumy  uuJ  lEitdpljaiiJ*  and  niikio^  itii'ai  le\v\ 
U>  ¥»i'rji  iiiidiT»UiiilJTi|f.  His  bonk  (jivcs  o  fiir,  concise,  and  clnr  *i#v  of  all  iJid  im- 
pfrrunr  i4T]|!4iiDD>  al  r^LJiiCJl  ivifiiuHiL},  mid  ts  idrniiTiti^  well  rolcoUleil  Id  laifafdcfl 
HudtDiA  in  iDorc  rutmil  worlis."— <£ci/niiHJjL-/, 


VIE^TB  OF  KOT  KAWOBA^ 

BfprcflcutinB  fin:  Pflfiigfl  of  ihc  BrLliali  Fflrce  under  Brigadier  Wheeler, 
C-fe,.  lo  whom  thfl  FoiLm*  nnremlercd ;  with  }*ortrait  of  Sfx^ndaF 
Mntfbr  KHtailoT  of  Ibfl  Fort.  Colcuml  fBcviiDlln  nf  tJii  otJ^jubI  i1rii*Ia^i 
initld  OD  IhD  3[Ntl  Ejy  LI«Dt.-Col,  Jalx,  nom  Kcgl^  N,L.  «lUi  Dtw^rip. 
tluua,     CvlpiuJiicr^  in  n  FDrtTullo.    Fri^uTwo  Gulneti. 


SERMONS, 


Prraplied  at  Iha  PnuwoUKfl  HohpITaIj;  wiih  orh?rm  prpaclipd  in  Hr. 
SiAPUtN**,  WaLbiook,  By  tbe  Hev,  QaobUE  Ckoly^  hUti.  Oat 
tqI.  Syoj  pne«  lO^i  (H,  dotfa. 
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THE  BAMrDBN  OOMTRQVttliyg. 

At-'oTrcrtn  IliRTany  <]p  tur  IEaufcbji  CoKThOTiaav,  fmtn  tK« 
Conimcncement  in  ll^3J  to  the  prracnl  time  Witli  Enlraets  ilio»fl«n 
llie  li?Tidpn*>'  oflhp  Hiimpton  Leclur«  -teliTflfdHl  by  l>r.  HAMr-DCN.  nmi 
Copiei  uFall  (Ijv  DoizuincDU  tliut  ht\e  appi*Bri?rt  on  Ihe  ^ithjiTl.     Iiy  lh<» 

4j.  Qti.  boards. 


5CRIFTVRAI.  SPtTAPBA. 

A     ^tLECTICH      GP      PARHAUUfl     FiLOU     8('KJI>TirBR    ftEITAIlLI     V0» 

CiiuihTr&»  BrjT^rHS.     Price  2i.  Grf.  clolh  lettered.    Aa  edlUoa  vn 
Urge  paper,  price  4i-  cloth. 

"  Tliia  is  A  tii)(1ib  uh^M  md  nmrh  ivtolcd  ftoiL.  biliiRiiip!  iiilooiii^  ^inroll  Ifit  |>v- 
4i0ft  in  IJolj  U'hl  tb0(  can  b?  d»cLnc-d  A^|ilH'Al>rc  Iip  il#  [mib  «ni1  hope  vf  drtixntiJ 
aplrlts.  nr  Ibt;  [iji4>  i^r  Ehc  survKrtt.i.  Tl>r  laiTiiWiDii^  >iv  4JI  brn-l,  nifl  aio<t  jadfcljiulj 
■cltfclcd .  ■" — ^VtiiHin'-Anui  Afcfctfif. 

^■THf  nork  it  apjjrairnii^ly  *nE  ofi '  eirh  page  rrprOiCnUpg  t  aonunvAlat  fJdbj  ibf 
Epiupts  bcln^  ^iriDied  In  black  ii^urr-  — JtttA  tJtraUt. 


It&AaON,  RBVELATIOH,  AWD  FAITH  j 

Bomb  Fa'v  Taocoara  by  1  BKVgAi'  Ctvujaei. 

clolb. 


l3mo,  price  £«. 


OOh  Q 


LATEST  ACCOUNT  OF  THE  NEW  ZKALANOERS. 
RAVAOC   larc   anh   soeiveb    in   aostralia   ahd 

MEW     StKAI^AMU. 

B«]n(r  *a  jlrtiifi  imprcuioita  of  CnuuErS^^  and  Pgnpla  it  the  ATiti|»det- 

Hy  CiGOitUE    KKE?ircii    A^gaj,  Ksq       >h^i7"(I4|  »^ililir>a,  in  two  vo1».  pofll 

tiT<n<,  wiih  ituTiicroiu  IJhiaErfllionc,  pr^r''  'if^''   rlnTli. 

"  Hi.   Aficj*'^   vri1i(m*"i    nic   (■prir.liM  wUli    imnnT'NLH     lOnUrflinVTi,    qrnl    in'    TmU 

Ni'iti|\  DDrdLY  or  Uin  ioiiri4|iiiL.-i>  4||  imdcra,     Tlir^   brar  iti?  idi|vt:«  trf  iruih.  pr?  Ihe 

proiJtv'ttuQfl  1^1  Di>  olistnini  aii<T  ii]EFllig4:nr  m^uil,  ai\<\  vill  'Ii-  ninri:  tu  ranaJriiTifc  our 

f^unlrj'iHFri  Willi  ihi>  srfnrr;  an^]  riaihrhor  LhP  mkifins  di-wnh^d,  Ihan  iiiy  iaLfai<i'  vork 

hIiIi  which  ve  oic  Jicquilntt'd,'* — /Ji/Af  f(  fifri'irv. 

*'A]r.  Ad^ai  tirtipH  aa  aa  orliai ;  idU  bt  Jura  nutnrilfl  Llif  *Dr«  lot  ihti.  Wc  Mfittc 
ithni  ill"  tprs  hi-r.iii«-  M  underffAfLik  Iba  ail  of  ihonl-pdinNnt.  All  ih^iL  bi-  viiLpa  Is 
I'lumrniFj  olijrclivr.  Thrrt  in  an  individndJllv  ■■>  !'■*  dc^tcripiiona  nhi^^li  l>rin^  llic  iFcac 
vr  ih<  pcruu  vividly  tH'fotc  our  ayet,     IL  it  nafurff — il  n  llf# — Ihai  ii  prr^Fqii'd  lo  m,"— 

LiiD  Trj*  (hit  ahJuoui  punuiil,  Hit  iijla  ii  jiivnut  And  rojidnliT*,  ^rhJ  v»  kni>*  nm  Mhon 
«e  havT*  reiil  Ltg  Tolamn  runulnlng  w  murb  IbnL  ts  npw  jnd  inlettil\a^"—JerTolit'if 
iUi/fi'iaiiitr. 

'^  Afrcr  n  Hjjr^ful  r?ar[ii>^  dJ  lhp»  ivo  ToNiDrti  fv  pri^nt^anr^^  Ibfin^  ttJlhaut  any  dnl- 
laliiin.  111  niroril  m  ilf  vrlrntr  iln'  iriir^l  faklhrul  pif'liirr^  iti  *\a\afp  |di'  id  An^lralifl  ini]  Hew 
Zi'fLDiid  yd  fiublivltriil/' — H'ctAi^  CJtrumrie. 

"  Mr.  An^jR  Kdb  hjifipily  f^ltowii  Ihc  pr^Hnl  4Lale  of  Iti?  EMuDlri«  I10  hv  Hfn  £  ind  m 
ViEl  vpniurr  la  uiy  ihjt  hin  i'ip<'r»in'i>  nmnEi^i  ilio  iiilial"«arn  nf  fSp*  ZPsJamJ  fiirtid* 
ruiUiri  Ibjii  tliai  of  inj'  ■■iicniurL'T  nha  m*)  bdtu  prrcrd^  bimJ'— AoHfVoa  JrmWi 
U'reAfy  jVcic'vfitfifr- 

AUTOBIOGKAPHY  OF  A  NEGEO  SLAVE, 

THE    I.IFE    Anm    ADVENTURES   OP  ZAMBA, 

An  Afpica  PTi^ro  Kiii^,  end  li'is  eTix^i'lonr^r  oF  Sit'rty  in  Soulli  CiiPolin*. 

WrJltPD   lk>'  Ilimii'Jf.      1  ToL  jifrtl  810.   nith   troutbipifUj  prl^  l^^Gd, 

oluUi.     CufTi^cWrl  unil  *rmtiHHl  by  P.  prEii,«o?(, 

"  Wv   tine  iii-iFF  rtfiJ   :i  iqdii.'  thtr-Lkr  bnrb,  ur  cinr  In  vTHrh  IIhtf  K'JIi   fl   ^varrr 

nrnaunl  of  irulh-tcrmini.     Ttirru   i<  a  MtnjilktT;  abuul  ibo  ilylr  and  Inridrnd  ilitt  li 

i|uili'  T'rv-<c»irA-" — li'crAfv  CAfuit-fe. 

"  ft'L"  i^n  cnni-ctrnilcm'Uv  iTflmmnrp  ii  lii  be  a  ^rry  ncU-wnUcn,  mlvrc^tin^,  fliwi 
■^rfiil  'Qldini^— u^Mf  tr^0u<>^  if  Li  nnolh^F  ainl  tttfrc  ttow  lci4.-lU'd  i^aiuhL  Ltc 
pfi'Lii^'il  «tr.->[t|^lioli]  of  ftlnvfvy  ^  Andvt  rami'tUy  rn'nmrnmil  ii>  jKitKal  t(>  0(tr  rcadm." 

"  II  bfls  a  Bohmwn  rruwc  inrl  of  iiilcicsi-"^5B'T-/ayiij". 

"  Tb(i  n9rrfliivr  bji^  nJJ  ihp  sjruEtliuiiy  dud  ^EffobiIi  H>f  IW  Fde."— /n^/i'/q  -Wwr, 

*' A  vrr>  iuirrt^iirit'  pn>iIiiLiiun.  |i  lia  phiD,  Un'imlebril  ij1i<,  orElcjernd  unilf?clA4, 
and  rarrips  convklion  of  ii^  IriTh  fron  iis  \crj  tinkidtciE)*'"—  Joumiit  of  yinT-  .if(n- 

"  A  curimiA  j^rodiT-^iirm,  and  n^i  fetihnui  mrmfki  Id  ih"  v>ritl  jini!  polj|jr-Hl  tTu'ifni,  at 
v-rll  AS  tq  ilir  (icEirral  r^ailj^r.  Tbi'rr  it  .111  die  uf  iiaLurn!  itnjiiliricv  iibuui  i\  nai  hbt^lj  \^ 
h*  ilir  rcjuU  of  ariiflrf." — I'JnUv  S'u-'. 

*'  Rp|hIi<ih  villi  dpi<|i  mli<rr»(  'Jl  i*^  ji  irnDjnr  and  inletp<(int;  «kf[pli  af  Adrlcan  dniMi- 
U«  iEUiiJivr»."^>'ru-  MfmthSii  Afa^tninf. 

"  ]l  bran  iDirriml  ftidFtii:^'  of  Lruiti.  W(  IhlaU  Av  hotJk  %or1b  vUFitliim,  bcrauta  iitt 
ttgiittUt  Dic-i4tnii9lly  iFDt."— JJHrDKfirif, 

'"llirrc  \i  HO  "nni  uf  iiiirrf-tL  in  ih\:  srorv,     Tbc  narmliiF  UcdH^  wbl^ti  iljc  rrvdft,  DJd 


ACCOUNT  OF  THK   ASS.UIESK 

Jk    SKETCH    OF   TOS   A9SAMCSX:. 

Wirh   irmc    Ar^^nnl    of  lLf   lllll  Tribte.     Bj  »  OrPti^BR  Id  the  Ifan- 

Ea»I  InitiB  Ccmpiinj>  S^rriw,  One  •oL  8vo..  wi»h  16  Calaawd  i*iofp>, 
B  Mn]i»  Bud  leci^nil  Woodcati,  priM  14«.  tlolh  Htn,  r>r  9Clf.  pFfgnnlly 
laaatl  In  f^ir. 


tvr  uroKxs  jtot  vttbxxbhw  st 


MB.  JAMES'S  NEW  NOTMLS  ANl)   ROMANCES. 

aUBSELZ.:    A  TA1.S  OF  TBS  REJOH  OP  CBABLES  II, 

By  ti.  P.  n.  JiUh9,  E«L.     3  V0I3,  post  tfvo.     {Jutt  rcod^^) 

THE    CABTLB  OP  SKBEBtSTEXN  x 

itt  T-oanp  ft]»TniTini.  nnd  TEW?oH*r;  U«  lEfiiABiTXXTR  EinTiiLr 
■nil  CJn£4HTfiLY.  Hy  li.  r.  K.  Jam  ma,  IL^q.  Author  of"  HcidfJUcrf," 
"Tlw  ^tepmoKhci,"   "  Tho   Sinn Efc" lei/'  Jtc.   ti-.     In   3  vi»lf,  frisl  fitu. 

■^Thia  i«  undanlfMly  unr  cTlbc  reir  limotlVi,  Jimn'a  5wrlfl.  Tbv  iitlcRAl  nner 
ITb^i  LlircHigkoul.      II  givu  B  mosl  «ttk  pleliuc  ol   eld    GffnuiD  Oiltair]'/' — ^Wi^ 

"Vie  iMiyy  nol  "hrn  He  have  bcrn  fnarp — cr  indred  fn  noch-'E'Alinnl  bf  llv 
ppmul  dI  a  ftrk  iT  Hriiin.  II  jirtrienlt  a  ^cai  \ar'n-]}  *t\  %p\\  and  tlmn^lv  dn*(i 
oliiirir(i<ra^    '    '    '    Vti  iliiubi  khtibri  Mr,  Jjntei  ¥n':t  over  more  luccEuful."— 

"  Thi4  Roiuanfp  14  \\\c  hc4i  nliirli  lr»  »ulliar  liu  produced  liot  ■  loag  lime.  UviH 
prcvr  «ei7  popuUi  a\  ihf  llbrarira." — CrtifK. 

"Wt  hava  1  noEion  ihhl  ihu  viH  prova  Oi?  miMl  pArqanpally  p>|PdLir  of  aII  Wr- 
Jiinn4'»  !*loTeLi,  lar  hi  iff  roaipouiulpd  nl  Iboic  mai«nAli  wlj'tcEi  drlighl  iJl  MWi  rrallm." 

"  IMr.  JAmcfr  biB  laid  Ibe  ECtre  cf  diix  inid  «r  Ibp  IML  ri>Dlur>.  fin  Ibf  luinVt  i>t  tha 
llhlrkc^  AdnlriLle  dp<icHp(li)ns  vnpph  pjcrnrri  o(  llic  prrlihl.  Micb  )!i  iln'  onUvit  r.tn 
drftvr  ID  wi^lL ;  be  realiE^a  (he  su|tv[^LJIioD9  q\  Ibni  n^c,  olid  fiLIi  Lhc  drr«Jrd  unkaaw 
u  TWidlj  Ab  ibo  arJaal  and  fjinilinr  of  ciiflDmdry  ciujItcicr/'^JLi'rrqrji  Gstrltr. 

UEIDEIiBEBa  = 

A  Homftnco,      By  G,  P.  R.  JAima,  K*q,     Tbroa  vbU.  pod  8vo.  piiw 
1/.  ]l«.  GiT. 

THS    STEP  »OTHB&. 

ABHAJC   vni.;    ar,  TIMBft    OP    0U>. 

Uy  G.  P.  R.  Ja:*  Y.b,  Em|.    Tiuin;  viils,  po^L  flvo.  pfl«  If.  U#,  CW. 

THE   SMVOGI-En. 


MK,  J.VJIE8S  CHARLEMA(iNE. 

THE    HIBTOBV    OP   C HARLEM AQBTE, 

WJtb  BSKETt'U  ov  TUK  State  A?iD  Hibtorv  op  PB*^cB,  f"jm  fhe 
Pali  of  ilic  Itomnn  Empire  to  the  Rite  o(  the  L'arlm  lii^mji  J>viiui]p, 
Bjr  G.  P-  IL  Jahbh,  Etq.    A  zitv  cdliiun,  En  il?in>  ^va,  prfco  1^-  cloib. 


■BKZTKt   B&BBS  A2f1>   CO.,  COKKBIUU 


LEIGU  HUNTS  SELECTIONS  PROM  THE  ENGLISH  POETS, 

I.  XMAaiBTATIOIf  ABTD  FAfffCY.  SJ.VVnT  A.WT>  HtnSOUIt. 

Bound  [n  clolli,  ftitli  jjifl  eilgc»j  price  10».  Gd.  CDcb. 

Eieli  rolumolHi^cinpletfl  m  ll4ilf,inil  propwleil  hy  an  Eitay  UliiiTnun-o 
of  tlie  L|Ui]Ulu  rci^pcLHlvfly  C]M:m|>]infd  iji  iIjc  BilerlLqud  ;  (lie  bat  flta- 
t^j^tunrc  iDBjkcdAiid  comnii'aLcd  upon,  audcncli  niilbor  ii  cliBiHClciiEcd. 

Id  "IhaoinatioS  awd  t'ATcev,"  Mr.  I*iVb  ""'i''  ban  piron  un 
iiii«if*T  In  [lie  'jnoiti'iD  *'  WLiMf  it  Popti^  V*  in  An  Kuiiy  MniF  f^irmi  rni 
IritniilnrtlnTi  li  ihi'  whnlp  rnr^i*  nf  pottinil  invi-ntlaia  j  on^  teffion  ckF 
wIjIcIj— Ibe  jimvly  imBKiiiiihi:  aiicl  fmidful — ia  inTrtiEgatwI  iu  lisplrli  (rf 

*'  Wn  *Nf*  n^'Mai  n"  i*  fiiNjfm^'^  liy  on  illmtrBliva  Esuij.  cxompli^- 
Ing  tliD  niioui  modtj  m  i^liicli  Ibc^c  quidltio*  liava  bcua  DuuiUlaitnl  in 
I'mw  and  Pft~[ry. 

Opinianxiiffhf  Preat  mi  Wir  i?*d  Ilrsim'R, 
"Tl<?  Jffllgn  ol  ibJs  iMighifal  sctW^  nicn^li  tvyand  a  MllcdiDn  nf  vlrgail  <Klr»els, 
nhilfi  il  ronibmrt  lti»  hm  r?dliirt4  n\  tm^h  mllrrlLnnt.  riii^  »>a  viflintiPi  olrfad^ 
^KibUftirJ  4IIC  pm:bi']>  Lbu  InitLa  aac  voujil  v^b  lu  cnrr)  for  cdni|f^Li1i}ii!il^i|'  on  1 
jciuntri,  t>r  Lo  tuKc  III  hninl  ivticn  lirvd  ^r  •*ork,  ur  aL  a  fou  i^hnL  id  iIhi  for  *jihi  oT  'L 
tlh^y  ar^  trltrituni  of  fi>rno  aI  Ihr  Ivil  iLin^  <iiinn  nl  diir  hr^l  aulTiori  ZtAV  41m1, 
aL-i-u<u|iimiFiL  nkili  lUorL  ligi  adii'LLJi:  eiposiilunt  nitii  fnfunTUii'nltoC  ttirir  |j»Ljii»» 
tlit\  are  inilj  miw^  ^maf.  o^nii'altli-,  na-i  n>rlfll  LofiVi/*— Eri»«»iiijv. 

"Thifl  U  r^illy  1  l^rLglkl1Lll  ^olijini>,  lorming  a  propiT  miuplpnimr  ahJ  camfmilan  \o  lU 

EjLi:i'VTi}i  rjn  ■  [ihfi;^'*'!^'"^  'JHf  Kane*.'  I^cb  of  (tent  ji»iTi  us  tli*-  licsi  pa^JR"  ut  Ibc 
I  writ^n,  ill  ibnir  tffp4'i'iivi>  Lind^i  iJlusiralnl  bv  oni*  hIhi  will  himulf  Ira^r-  no  m^aa 
i^mentlirA^^'p  lo  |io^irrir>',  in  iLr  i]MriL  t\  ci'nLiI  rntirt^m,  liiri^rniril  hy  a  tlv\U-^ie  fociilli 
tjf  ■lih^rimliiatjkjn.  W]ni  mnif  t^iulJ  tUttNij  fplrutet  Jeirii,"  ?" — ^f^^^--i^'/^  CAronicie. 
•'U*c  WPTP  10  fbooH  Lliu  ^iiLjiTE  ADi!  Ibt  diflhoT  ol  a  Drcsirlfi  book  fai  Lfap  loag  wiDli^ 
pvmia^  wp  thouM  r^ritml;  mil  v\raf  surli  ^nloniP  A4  iliii  inln  nl^imr^-  Th#  rfodn 
itiil  look  foi  ciipil^iEt  Ltiini;»in  iVn  bonk,  AnJ  he  v  ill  ItuJ  0  gim  itral  louir  tban  t»?  looks 
for  in  l\if  \'ro<\i^:t\  rF^oiirtvi  4>p<^h4h1  up  id  ils  pag<>B-   ll  la  (hp  ynf^  tuPRire  oribi'  fonnietl 

"nii:!*^  k4  u;ibrThLiig  ir.iiial  iii  ihc  ^rrr  iiTk  vf  tbii  >o[uaie^  aod  il  ilod  nol  helif  if> 
litlr-  '  Vii  :ldlI  Humour,'  rarmic  a  [imd^dl  lo  '  [ma^aaiion  and  Fiinr>i'  ttj  th?  tam«i 
tuihar.  A  iiYc  design  b  iMibodtCLl  m  bE>lEi  wot1i».  Tbp  boot  i(.  al  cnce  (^linorming  tad 
»q^gcil'(r  ,  i1  ma;  ehami  Imoloia  nijnda  IdIq  wLfdom,  and  diuIi.tc  vncs  iiiU>  mirLb-"— 

^Jj^P'I^IIPA. 

Opinhfu  qf  tlir  Proi  in  laiArtiSAriuJc  asd  F.\mcy, 

^TliiFL  volume  i4  biiDiJ^Dmr^  prlDted^  iind  tHiauilMlt  |h>uiii1  in  a  ton  atjlr  or  ei- 
qnitiin  ileli»cy  onl  tichiicu.  In  mlcmal  \tvQu\-\  '  Imadiiukiiifu  and  Tiiiicj  '  i^ijqati  attf 
gin-hiwk^  ihrii  hnii'  np|i--jiri'iU  J>nii  il  mil  tonia  a  dhh-^  t'ndurrng  m^nkorul  rtan  «iij 
ullH^r  >vliiiiiF  eIuiE  imiihL  hu  *<'[e'i.'LciJ  o»  a  uifL  (uj  ibc?  cimijiig  -iLTiHkL,'' — Sp-xtntur^ 

"  nii4  it  a  CLri^imnf  gjli»  «orlh  haM  J  tkiicn  vf  lb?  AnaoaU  pat  inKL^Ihrr,  and  «l  lulf 
ih*  cwi  nl  nnri  oF  chrni.  Wa  ha^r  oln-n  niilii^d  Inr  <iiri>  fl  bihil,  juhl  In  our  atpirjuion^ 
Lhi'  laami'  <■[  U-i^Ij  llnjn  La*  tier  [»rc)E'ii[h!  iiatir  114  1I14I  of  Llip  iji«n  above  alJ  iHLcn 
i|LiaLlicil  Ihi  du  ju^EiPF  Iu  vt  rhnrmiiii^  a  subjnrl.'^ — Mur-ntHg  Chronieiv. 

'*T[it  valuan!  a,  ftrintsr.  itip  prrcurmr  oE  min;  muri't  i.liicti  mil  complrLu  aiuJ  do 
JuLkc  l4  llic  pljn,  TJic  Ktki  fo  1^mJ>lcl'^I  *ould  bclbr  brsi '  rki^flDl  citiatU'  lii  tbc 
langqnp*,"  -I',  r  a  miner. 

"  riibi »  a  rb^irmlne  volume  :bolhPi[crTutUy  and  inlFmDl1ylLU[nHlJtlnEllvt,"—'^f/iu. 

*'  It  1^  4  liiok  ihnC  o4:iy  one  *1>i^  bd»  a  InsEr  n^ipjf  bavc,  and  CTcri  olip  wIw  bu  not 
j'Aou/'/lui^^  in  UTilar  Ift  Si-jupire  orf." — J'TrtifiT'  Mnertsmt. 

"Tbis  bimk  la  Idsl(frilj)  iciii  up,  and  rrv  <JiouliL  thick  beiiel  Of  ikr  htiiuu  nbrta  tp 
law  a  wril'rra'l  I'opj  of  H  lying  alrnit." —  'fatt'.''  Mannstjtc, 

"  T\\ev'   lllEjtiraiii^fLa  of  '  kna^n^ktn  aii<l   Fanr}^   uro  di^Liajpiiibal  bj'  ere^t  rfllirsi 
uienrli>,  and  a  n^inarkalilf  appn-clmioD  ul  Iboae  quBlUlPf."— //ira/if. 
TLo  Third  Vuliimv  nrfhia  SrrloBT  miutrnlivo  of 
"ACTIOM       AH&       FASOIOM,' 
Will  Dpji*»Dr  in  Hie  Aiifnmn. 


av 


lUE  OXFORD  GRADUATE  ON  AST. 

"nOD£nST    PAIWTCBB." 

TciLEHE    TUR     TiavT,        U>     A     OBADLTAfB    OT     OjCFOftD.        A     JfcHf 

EdUiEiifr  rcTitcd  bj  the  Author,  boing  tbe  TsiftD.    tn  impcrU  Bv^., 

SEG01ffI>  VOIiUIVU;  or  "»ODSB1f  PAinTERB," 

Ghai*uaiil  or  OxFOKii'    In  oae  \oIdjiic,  imperial  6vDtj  jifln  lOt.  Hd, 

"  W(*  Prf  [irpit.irFil  r-mphdlk-ill^  in  rli'fbip^  Th.ii  iht<  irurli  is  il|i»  foo*  vilirslklA  noaltl- 
LlWA^ilgL'," — F'Tii^n  fjvnitfrlif  Hii-lfii'- 

"  Tbit  1^  \bc  prr<Jii<tbon  of  a  \t\tii\y  ^UvA  mind,  rniir  wbo  bu  viiilcnilv  bniovrd  thnr 

"  )l  hut  »dd^m  Im^h  our  Idi  1v  liLc  up  a  K^rk  mori*  c>diiiir*1>tj  e«ia<Jird  nn4  •mril'tn 
ihan  IU\\  |>iNii]|Jfiir  •rrl  i»|41ididip  fihUf,  To  a  pfrirrl  Irir^  of  ihr*  vnpr  li  llii«  kiirinrr?^ 
«iH  a  ms^ri?  nl  nil  Ibi'  ici-tinkdliiirn  ic^jairrtl  Tor  ii^  dur  trctTim-nl.  1b«  Ur«diijilf  UQltf* 
»n<idm]ikp  mPlaplijHCol  rM*#r,  piii^fii  uf  |iliUn;iiplirflI  and  «cipvi1ib  kfHwi«4|ir,  «  ciw 
Dtiit  midlv  ^i>k  uf  tfi^irfaiun.  ani  mt  taconiKlernliJp  romniitxi  q(  biuKMir  nd  tWrp." — 

"A  >Frrriltaim1kunry  ■in(t  dr]ij[1rTTii1  honk,  Ml  nf  itulIi  aiiil  p)ai1iiTB,  dT  pnurr  ind 
bcttjfv.  This  n^niarkcljp  *»rl  i-"niflii*4  nmiw  imc  (ibilowphr,  —  mflfr  iiirLPTniAiion  of  ■ 
slnrllj  tcHfnl;llr  V'nd.-^iUDr^  '^rit-inil  iJmuchi  nut  i-ta^i  ith^Prvntun  nt  Ti.Liin.^^io»fp 
L'nliflliiL-iiriJ  dnd  trriuus  irr>Llpu^ia<iu,  nnri  niuiF  E'luhini'iit  »riiin|i  itioii  i[  Himlir  In*  ratj  tn 
milch,  nnl  rriT'l)  in  Korki  of  ils  own  cint^  t>ul  in  Lli?^  ^f  ant  clasfi  wljplvipf/' — 
A'^rffi  lirtt'Ah  Rn-irii-. 

'*  k  g'-orrrtui  and  lm]iA4Slonf<r1  r><vlew  of  Ihf  wDrtJ  nf  llflnp;  painlvRt  >  tntrly  iptf 
tami^ir  mtik.  fi^ll  fl  ilivp  lliuit^til,  And  di^rvlu|rlitR  cn^Al  and  tLrlkiiit;  irLiiIi>iii  Jirl-  Th" 
4orL,  .1:^  A  nlikilr,  I'UBiDhiiids  oar  admii-tlion-  ll  la>a  LrlLir-'  uk  lEit?  tli^Ljd*  'Ji«Jii.-l}  rtdti' 
Lmu  d  P  drvoul   «uT«lii;iiH.f  dI  natuiv — dI  oae  Itiiuujj^L}}    imbutd  iliLlli  Ibc  JiJia  *I 


oirrrxiKcs  or  aociAt.  egomokit, 

WrltlTA  ppfc-inlly  arilh  a  v^rw  In  Imdcmte  upon  tba  Fitin^  f;Cncnktlaii  the 
tbree  ^itbi  dLi1.ic»  oF  Si^rlo]  Llf^  : 

lit.  To  Hlriie  lo  b**  BeirauppnrlJng— nnl  to  1>d  a  bnrHi'^n  tifinn  Aoclvlj-. 

5fl(t-  To  a^-ttiil  nulling  my  tngigtmcnt*.  etplicil  of  im]ilipd,  wbottei' 
vltli  ricni-iiK  EiQw  Elvlik^  or  yvX  In  be  Twrn^  for  ihp  doe  fflrroniLAnfe  itf 
ivMcli  tkttrc  Jb  no  rtaAonalilG  pro^ji^ct. 

3r>L  TniimketucliiiflFtifBUpuiitritirailPUilajfni-n'liDtlicr^arknntlodcti 
akJII,  OF  wFollhi  H  to  prPiDotc  to  tliE  uCinoflC  the  gmctul  liappiaeu  of 
mnuklnj. 

rootuflp  B«n„  pi^(tf  \s.  Git.  hulf'Hnnnil. 
%*  The  PoLlltfhon  hate  irutrutHoiif  tn  eappl^  \o  NatSnniil  f^cliooTi,  Hrltjah 
And  Forvli^n  3f!TiiiDl«,  hiii!  14>  oil  ifhiiulu  lupprnied  \ty  Valuulii^  ranlHbDliMlf| 
■  Umilfitl  uuBibci  of  ccjjl4!i.  at  (W.  uch. 


OVTIilNES    OP   THC    RISTD|tY  AND    FO&MATIOK    OF 
TOC     UNDERSTAirVlHa. 

9ro-  price  9!«,  liBEfboujid. 


OOf  oo 


THE  JESUITS  IN  ENGLAND. 

TEXS    IfOVlTlATS]    or,   TEIE   JEBI7IT   IN  TRAINIVO. 

Dda]{   A   Vbatl   a}id:4Ci   tus    HrdGLifii]  Jilsuita:    a  Pt^vujinl  Nultj-uiIyc. 

vf  Ebft  AulJiur.      Iq  one  vol,  pcut  8vo^  pricfl  7*,  fJt/,  buund  In  clulh. 

"TIiIa  I>  ■  rnnArkabLc  hook — a  rcTcalrr  oT  vcrpLa^  And  full  nf  irmLpriald  fof  tli<]D|7bi. 
.  .  .  .  k  k  trillffl  wtlh  Fvcrj  ap^.triiriyi  iif  sTrirL  niul  hoDm]rdblr>  InilhrEiliicu  II 
ilncrtbcff  allli  t  ntlcQCOfi  mlaulL'oi:o^,  ilri;  ^in\i,  niBbllj',  l^iiiLrl}  iici'upiiUaiiJ  of  Ibp 
Jniiii  ^Qvilialrs  iii  Slanyburft^  ih^ii  ifW^iaus  nfFtiits  *ni1  nannm,  in  prl>a(F  and 
logplbrr  ;  ait  J  ']i'|tii[«,  viEti  fontiJimlitD  aFaLPDt«  ami  |»*pri  (be  Donnifb  or  an  Inl^lfU 
fKQl.  SLL'<i:i'pLilik',  liunrfi-iiuriiti^^il  fprrli,  wtatk  fuuinft  tljrQOfl  lacEi  4  iicwi^t.  If  our 
rtJuiiTi  ^hciiM  bp  dispD^cd  ifl  poiso«  ibtniM^l^ct  at  Ibis  voEbniE,  H  vilJ  be  Ibflr  oin 
[mill  If  Hit  n-adln^  nl  il  hp  pmttilc^v"'— /fr;fi*ft  Qitarrrrtjf  Hrrtrti: 

"  TliK  If  »  tm^iilur  a  tHHli  D[  ill  kinJ  Jll  bA(  Jlp|«Sn-d  ainirP  Bbnro  Vbilr't 
'Li'iU-i»  of  DubladD,'  wiLh  i^p  ndvialo^f  uf  dtjLui^  nlLb  ilit  Ji^ii»ii  iw  r»|i,ljinil,  luvcad 
of  Pc»|jirij  Ml  Sifaiia.     -  .  ,  .  ll  nill  be  iuuuil  a  *frj  curiont  worl,"— S/r-''*/^--, 

'*  If  i\  brr  ilcAirBble  \i  \av¥  oIiaL  h  Ihni  inixlQ  ^r  iraiaing  bj  wbicb  tba  Jcmii  <ja|f  cu 
pr'tarpt  lU  naitf  ei  (or  llicir  iJutirc.  Lht^  a  iht  boot  in  Inrnnu  ui,  for  u  »  ■  cltroikii^le  of 
nciiMit  <<iiprrlrntF.  .  .  ,  Tat  hdtIl  ft\  Ur  SleiiimclJ  1ft  Uiou^Lmit  loaibtJ  bj  grcal 
r*irQr«S  '  n  b  bo  ncilbcr  <:onrr9]^  nnr  I'vn^j^rjLf};  a  flpinL  nl  L^nnilonr  pcrvdiles 
Ibf-  wbnlD  barraliVF.  .  .  .  Ilciuld  h'l  Lnon  Lhe  r(ppri'*ti«  of  Dlli'-t  iir>iiL-i%,  \t  '.\iavW 
flni]  iliiL  all  lia^c  undit^onL',  »\\\i  iiioii'  or  Im  inlrnkily,  ib^^  pniciaB  >u  tivicJIj  JoMTibcJ 
in  UiiA  folaiDQ,  .  .  ,  IE  ii  ■ntini  m  an  F\irmicl;  iiDtnaali!^  UjJtr-  Tbn  .laLbor'n 
Uwjetm  ire  orL^^njil,  nniL  ih*  pji«ii^«  rebuhg  in  hit  pfnonal  IiL^lOfy  avid  [t^^Lnpi  Are 
tffncjibly  iiiLniiluiTj,  joiL  mLiI  ;«  iEjv  inifii:^i  u(  lid  n«rrjii|vc.  Ii  it  a  lulLucnl  iuddC of 
fau  iFcur^rj,  lLuL,  ibiiai^Ji  iJiu  Jtauiij  Lidv«  manf  peni  in  Lbi^  tHDnLrj,  mil  uufl  bu  bocn 
h«r4T  pi»i>|tb  lo  imimgn  s  fpi^Jonee  nl  bl^  p^airmfitt»-"'-/lri/jTiuin- 

"  *Tr.  Sif  inini>U  wriiM  >  mcul  impiUt  »n4  Mfttstlht  wfrnitil  of  Ihe  i&tit  liitii- 
nai-)'.  jiiiil  hit  »ji*  of  lifr  ihrrr.  ,  .  ,  tir  UTt-in*  To  l)o  a  trrcfrcilT  lioncM  unil  crfdibia 
inrnrnivri  anil  hir^  tt<rliiimiy  nvy  (pttp  Iu  tuli^liipo  manj  a  younp  Jtvi>LjaPDl  Bspkani 
*h<>  I'L  niMbiaiinif  '  iiilirnh^lan'  in  Ritnr,  inri  ibr  r-Liain  adiI  M'nuT[,v  s)4iisiL4.  Tlurt  4s 
nuLbinA  in  Ihe  Jc»rt  tcumlpliitg  in*ccii*c  Ilk  tbc  luluiuc-" — Jifamia/i  CAnmlc^^ 

"Al  A  rime  when  J«u]iLini  tc-tina  fo  l»  minK vocr'  morr,  *«j  BUfk  oa  Oii»  Mt(j«i 
(vms  V4?rj'  op|iorlUFii>ljr.  Ilow  Ilh4>  »rit?r  liei^ame  n  mrmbfr  i^f  [bifl  fnyflcrKiuf.  iMxTy 
fItFJi  1  ki'y  Id  rbf  I'hAMClrr  dF  iFi'  mnn  biinvlr,  ailiI  ihr  ip<rit  of  hi4  tuvhV.  1  \\\i 
imrralii?  is  HfH  unit  en,  diiJ  ai  inicti'^iini;  n»  wf  vvrfCfirtl." — HWJiJy  Ckrauictt. 

**TLr«orhL  liat  all^br  iDievoi  ot  a  toaionc^,  «nd  jfL  *c  iJd  hdI  Li-kicic  i\M  mj  p-iriinn 
of  11  It  licUlioDi-  .  -  .  Tht  DiiLbar  Vrilrq  « ill.  Bail  piiiicpi  a  siFnng  jhH  JjHL'ipliAnl  inlLiJ. 
The  pjriurt^  hr'dra*^  if  Jr^niLisn  ti  afurful«ie.  The  rcoilff  «lkl  iliitl  oJniniJ-^m  valuer 
iai  ^d«r  conutLi^riiiivD  4jj  Utu  aiuitiipipilir  •nd  siiiking  >.jliikiie-"— -/■'A^i/'ic'/- 

'^  A  mora  rt-markAblt  ^arb  IL  lt«  ttUooi  betn  oiir  fuTfunt  lo  |icru»,  Wc  brat  nnd 
rcml  macb  Jif  Fhp  ^Itti^^ii^m  and  Pa<iivii  Ob^dii^iira  IdcdLi^MuJ  ■nhmpl  lbs  Jttuii  bcdy  ^ 
lini  bcre  db  bi-coniD  pfTwoHl  specurora  gl  ibetc  prtnriplci  la  icllon,  .  ,  ,  Br.  ^K\n~ 
iucLe  appeflri  ii>  be  4  maM  rentdrtiBlile  ebarnfieT.  He  mai'  bu  necifc*!  «3  4B  anhminrd 
f  llni^t.  .  .  V<c  rrpi^sr  il^  lUr-  *4r>nnu>Li\  b-ri^i  i«  in<>4l  iiltfibrei  firliBll  ond  UulUut 
in  Lis  UiBP,  and  firn-nipl;  mirrpsUnn  in  iia  deuid." — An"  </H»Tterif  iUwitm. 


THE    JESUIT    IN    THC    FAVn.V. 

A  7Ht(?.  Bv  AMJHE'ft-  £'rKi!iMei£.  la  one  v^L  ihhl  Bra.  prkx  Oij. 
clnlh, 

"A  wrll'WTlUrn  nnil  pawrrlul  novel,  cdniLniclciJ  fur  i^t  iTrfiFlniiiiienl  nf  Iiiuii  irtc- 
(lcei»  Hijil  lo  ^liDw  (lie  Ji^^uiL  in  jicEioiid  Tlko  inlpresl  in  sooic  p^-irid  ii  inicniel)'  *rTHi|;bt 
iifp.  Mf  Slfinmeiz  b;j4  fimducpj  a  BOtk  of  DO  OTdmar)  cbArKler,  ruU  af  laical  and  full 
ofinleresi,"— i^rt^n  livtt. 

"Bfmflrkifbkfor  luirt  nf  Idras  ajid  originalilr  nl  fltilf,  ■  '  •  xbe  oiirT^liTflij  dri- 
nuUc,  bi>di  in  rqin^Lnnjiliiri  tpd  UtvgoDBc,  »d  inarked  Aiib  ^ral  niaoil]-  In  dis  aodncL 
oTrTi'^  flikf]  iinil  >eiJoii  of  ihe  fvnonitgo,  Ur.  hlPinniDli  ftha*i  Ibot  he  bat  rlnitlr  iloJinl 
bDCDiiu  Ufc.  ditil  (irulllrd  li^  hii  utrstrvilloiis.  Indeed.  *e  rccullHl  nn  ri'mil  ai^litiu  (but 
|iTc9a  muj?  acule  eipnillDii  of  (be  randici  ot  indiiidoat  oharaDli'r ," — lirittnAitM. 


VroSLH   rVST    PWUSBS9   BT 


FIEST  SERIES  OF  TALES  OF  THE  COLONIES, 

TAIi£8    or  TBC   COLONIES;   OH,  THC  APVEWTUaSg 
OF  AN  SMIGRASVT. 


&UiJau^     1q  foi^licap  ^\q.,  price  (U^  ckilh^ 


Th«   FJfIb 


Iftrsl  rr^ui^ilc  m  lii:tiDn — d  kmwIrdKt  ot  ifar  lite  he  UDilrrinkri  lv  <)t^iiiLljr;  iiilI  Uli 
niitlLi'f  t$  t«ILd  And  mJ," — Sffc/afor. 

'^ThitiH  n  /h»i,  ai  dLnkifulshtU  fram  odp  of  llic  bu&dlMDl  wHlti  pufm  lit  Ihrrr 
dtkkiiun^  raUinii  Ihcmn'-liei  'oo*i-ljv-'"— ./MtMOTii", 

"T^c  nvrAliori  bai^  a  'k-i'p  end  rU'rTin^  mtPTnl.  So  ni*r=  ronknnr-'**  ii^a  piptc 
Itfliim,  hrrwp?pp  «kilNlv  inuininpJ  or  paAvrfallv  fircutftl,  tun  iiirti*H  u,  The  *'*t\  in 
w|)k?ti  il  Irrars  ibr  nvfsf-ii  aiiuiliJiLiJu  in  nultinann  Cruwr.  «iiit  ic  b  KiTc^l^,  II  «L  «JJ 
inri-ri'T  m  ilijii  PKiaorJinniy  lilM&iy/'— J"A>»  ^n/y. 

*'  Stai-p  fhc  llrar  i^r  Bc^mson  CnPKH'.  ILirralun.'  has  \-ti:ifarrti  tioUilflf  Tikff  ihnf 
'  TttJi't  of  IJiP  C<flnLirv'  " — ^I'-iffijviiiiui'  ^^fn^^zm-:- 

"  .  ,  .  -  nDminhi'  liu-i-jibiri'  A<ii-i.  nrX  Vi^i\A\  Inhi.iiiri^  (prhnnJ-^uI  4M;rjirf  norc 
marvvllaui(^  .  .  .  1\\f!  Look  is  mji]i/r:iU>  i  luixiurp  of  lari  ami  Haion.  >«4ii  ^ri,  tr% 
hii%r  c*C[v  rraann  la  ItIil'*!,  d  U«e  picture  of  a  «IiIct'«  Nrp  in  Ihtt  rgnnUyi  «ih1  I* 
ihfbk  iijtiiiHprT?iM  *Mh  giMti»L(ii>  DDil  Uftrful  inrormBliwi/' 

f'fi/iii/^rt'i  E'Ut-^tvsA  Jiivftwl. 

*'TliT  cnnLFit4»  of  1ho  UnL  toliipiG  turpvu  in  intct'iL  mut)  M  ilic  nuicbiif  ^ 
Waller  ^olL"—U>rhi4m'/«^  ff/FiVb', 

"  Ad  oirrFi]lnel>  \\iv\^  ddiI  iMfr'^iIng  nBmii^r.iihtrh  nfnirdi  j  tnnrr  frlrtlini- 1  inr 
of  Lht^  twibili  oE  rmigriiuL  culiiiiij>l  Hrp  Lbun  •[!  tW  n^in^i'  rrt'iilian,  4i«iiil"-Al  rciufi^r  and 
nri»  cV'Inriliir)  Louti  whidj  ■*•  Kt*e  fpal  .  .  ,  li  rombitw->  Ihr  HiMnj-  nf  IfuIIi  »nh 
Ihr  ^prfir  1)1  a  rDnifinrft  mil  hj«  iiUuEClhrr  w  luncli  v[  lli-  Fo?  (n  l»  tliarmJir  aihI  njm. 
fiiiijii,  ihjil  Hlirbl  hi:  mn  ivi:  tcirti,  dml,  led  4liin|;  lik  (lif  hAfttlj  </!  Lhp  hif'iileftUt 
Tul  ideal  inllliTi  in  Van  Jhrtops't  Land/' — Liltfttjf  Ghs^Ub. 


SKllOND  SERIES  OF  TALES  OF  THK  OOLONIE& 

THB  SUSHBAROCR  OP  VAIV  DICMCrV'S  I^VD. 

J! J  f.  noft  *  hurr,  E&r|^,  Aullior  of  "  Tuli-*  ul'  ilic  <'ijlo"irt."  In  3  Tolfc 
puBL  dvO'  pjii'ti  K-  11j.  Ui. 

"  Tbrir  vklamt*!  h^^e  Ibc  ^nnir  <|UtUUrt  lluil  ^tflMl  *o  uirffti  pnpularitT  tit  Ih* 
Anllior's  [ir?tli)U)  ^w\  '  TjIi-i  t^r  hUp  Crrlimli's/  Nu  cnp  U4»  itriiii'l*^!  ■'«ilcicil4l  Elhs  « 
nanlftfloii  in  ih--  n-i\.U-ti"-rii.&  «r  AusiiJilia,  uiih  ^  niTii:li  sJ^tir  niiij  frmh  ai  Mr.  Ilavcrvfl. 
nirnitiFr  vri'niJi  III  ln'  a  iinrrainrnl  arlualofi^iirrPiirHiliflii  jin  invpiiiir  nlinuitflnBryAff'fL 
OU  rbarflciri?',  hln  qijiiiiwib,  aiiJ  hii  Kr-rorB  am  ill  rPdlb  lie  ha»bccn  CUBL|iUfd  V>  Vt 
Fofj  aH'J  ilir  i?nm|ianH)n  la  jueL"— Jfnfmnra. 

**  Thtsi-  >clumri^  lorm  a  waid  urln  or  '  Tnli-i  nl  Uif  rrQlimtri,'  tnd  Ibc  |ideft 
«1Q  DtnrkfiJ  bj  ILu  me^l!  lif^mm  ud  pflfihic  prn  ^biili  i-vmairA  tuih  rclcbiiij  Iw  tbc 
llnl  wnH.  Thi' iii1flr**f,  f(cneraUy  Kell  tq^iainril  ihniii(f1inu»,  it  an^nDioiuiUy  nf  ihf  oimI 
jtbwrMng  nnd  ItrillinK  kiml.  Aliniclhrr.  ITiptp  iii  :■  ltf<^u-M  Jlmii  ilii-sp  >cilumrt  wbitb 
biinir*'  Lhmj  vuJ  in  nLiuDc  roniTHil  ui  Elic   taj^iJ    iMuJucliuna  i»rili  vJikrIi   ilic  ]fir4   u 

"  TbF  4loty  roniiini  all  (bo  m'^tiiior  tht^*  Ta1m>r  Ih^rrlbtile*'  ««  rreiM«tifl«<-f 
bfins  sunplc  ond  f'rit^c-ifr,  it  ^o  mipM  ii»  ibf  icrtn,  In  it*  njirrcLi^t,  JUr,  PoorrDfl 
pcBfFiFvFfl  iDti^nliin  to  an  oiTrnoriJinarj  4le|tTPF,  ir  llie  mjiiinpr  in  «hitfi  ke  bjnapn 
Hv*  rvapFti  itl  (]iB  buKhrariEPT, — anil  he  pTihtiirMH  l^y  ^br  ^rmplnt  iiK^dcnlii,  nnml 
iniTimiJiiK  irtn^  ;— pirtuir^  d(  Liinrc  md  ul  abikicIj  LuialJ.t  Oifftirul  (idqi  anjLbiDH  [q 


F&MIfY  THE  I.I-m.ElllILT>inER 
THE  POOR. 


OR,  THE  BIOH  AMQ 


Bj  ClIAIiLEA  Iton'rnoPT,  Eiii|.  Iq  ujie  tol.  &vq,,  IktuhilBOiiiclj  bi'uml  In 
clolb  glK,  Willi  PlattB,  jjrioi  It/. — Tlio  tntlvii  |>iLrU  may  be  bnti 
■qHntfly^  l>rje#  It-  e«ch,  nned. 


THE  FARVIEH'S  FRIEHD,      A    PyriurlirpI    Keaord    ikf   Uoe«iit    Dli- 

dGV4<rJi's,    l]iij>r(iV4?iiMitiU,     and     I'lacrlcul    Sii^gr«l.li»iL4   Id    AgriruIlutP. 

Ong  vuiaiDf,  pusl  Qvo.  jiricH  Ttn.  GlI.  cl'ah. 

"This  mBT  cmpltHkilly  bo  calked  "Tlio  ForiDcr's  FriFLfl/'     k  t^  i>di<  or  ibe  mui 

VAlmbJa  Biiil  complric  Tjiniii'i^  booLa  lIljl  fiaj  been  puLIifltc*!,  dniL  ou^ilil  to  br  in  llie 

lurnli  df  (^vrry  fanusr-" — SwiiirrJtntd  J'i-i^a^ 

"  OevMcMi  DNC  tJ  itc  oust  uwSii  boukAi  i  t<uI1t  pimIIcdi  warli."— CiHArr/iiu^ 

"  \  *ucirr  vdlii^iMf  mnA  iin]MMjiil  jutclamn  lAlht  book  (facKttr  thr*  EnglKli  ypauan  un 
lfm^:tl^  bcnijulp."- — yoirm^/fim  yftrt-nr^^ 

"  Wp  rFrrmLiii^'Enl  Ihii^  *'i>fli  riii'^r-rj'  Uirm'^t-"—ilrii/tffii-^trr  Tiintt. 
"Ttiir»  aiim^rjiMp  ngrk  DUiy  iiraiikoE  fdrme]'  tu  ilir  laiitl  idioali]  baVo  In  bli  pouots- 
HUn-" — CAeUft'Aatit  Journai. 

"  TliB  ljr*l  Billimci  10  Lhp  Ijrnier."— ArnftjA  Q^rroer. 


THE    XBTDTAH     MBAI.    BOOK: 

Coiuiir^Liig^  vh*:  bcft  Am^riiran  Kt-i^diiti  fot  the  TarlaoB  PreparaUons  of 
Hut  exctllifjiL  Article.  Uy  Ili«4  LnnLiR*  DfrhJIaddplila;  Auihor  oT 
"  Amci[e«ii  Domcflilc  Cook*ryi  "  "  Tht  IIqiim  liociki"  "  Sevfnty-ai-a 
Ri.>ce]pti  \  "  *'  Frencb  CooCt^rj  ;  "  ke.  Sic.  &rcoud  l^itiou,  PttaUeip 
8ti>.  Bencd  in  n  vrapppr.  prioe  la.  (Id. 
'*  %err  rn  the  fom  ilirir,  *p  rsctnoi  rjnwlie  i  aarr  ■^PFf>lt^r?  prH^ni  l«  Iftp  |WOr  of 

anv  Di^tCbbouthood.  elllipr  indlvtdualrv  or  In  lumcbiol  ELbrarlH,  iban  Mlii  L^ilie'*  ivorli. 

]|  la  >Fry  liniplr,  dnd  riiilir<iGi:f  recipes  TnT  F'crjr  purpose  Ld  wLicL   ntii^t  i?  pui  ■■■  Itit^ 

1'nileA  Slaioi,  smi  iliE-rerore  L^ftnanl  IitiT  jhUI  Io  Ihe  Domtort  dI  iltcloa  IJul^imI  (iLleor  Ibp 

klKiiirlne  iDBH." — Intftnn  jVnc*. 

"  This  IlUk  volume  coQialrit  abi>uL  Riily  rcfcipld  Ear  rliflrrcnl  prrpttaii'^n^  at  In'Liiin 

meal,  ond  nil  oC  Khidi  mfij  ba  laovl  uwrul  m  ihf  ibreBleapi!  d<-arih,     Mdi]?,  or  lorlitii 

rom.  \i  now  aiLmUled  [o  Lw  Lbp  bc^  DPd  in"</  avaifaftft  subtliLuM  [or  lljc  iviEslo."^ 

£■  OHO  •nuf. 


A  FAM1Z.IAJI  £XPIJkNATIOM  OF  THE  ART   OF 
A88AVINQ  ODLD  Am>  BILVER^ 

And  Iti  bennog  U]irin  Iha  lTjli>rr?[i  of  (he  Fubtir  drFmoiLStratfd ;  t<llli 
cim^<IeraLiDai  on  tbe  Impartancp  of  ihe  Pix  Jury;  o  Rtview  nf  ibo  piist 
abit  pre&ent  alAe  of  L he  GcldtmiUu' Trade  ,  diilI  a  Ta\i\e,  ihawlni^  t\ia 
mliturc  and  iterlTuf  mJvib  p?r  oqdcc  of  eery  qaallty  of  Qold  thai  ran  he 
illoycd.  By  J^nasH.  WirUBIieTOi:,  G(»rdsinitb.  liJmn.,  price  3*.  Gd. 
oTotb, 


OOMMCHTARY  OH  TBE  KOI.V  OOIPELS, 

Arrfliijjird  occui^iug  to  llic  Table  df  Lb»m>na  roa  DilLT  ScftvrCE  j 
dcBJ^cd  for  Fumily  Kcading.  By  llic  Rev-  HB:*av  Mac£S?iv;iF1j  N-A-t 
of  Perabrobd  UoUe^e,  OiJord  ;  ]iicnfn1>cnl  nf  Great  VarmcHiUi-  TUVO-, 
prlca  J*,  {id.  fflolh ;  cr  in  Five  PHrcs,  tt  U.  5rf,  «ch^ 


OV  THE  SITE  OF  THE  HOI.T  SEPUl^GHRS, 

Whba  Mail  of  JittniAEfuD.     Ky  Gcorge  J'l^LAT,  Ea(|-,  K.R-d'*  Adthnr 
of  '*  Gri-we  under  IIil'  Rnmirn*."     In  flm.,  iirice  \e.  O-f.  tewed. 


MARRATIVE    OF    THE     RECOVERY    OF    H-    M.    B- 
OOROOVf. 

iCaAULUn  iToTHAM,  £k].  CiipLaiaj.  Sfnadcd  in  the  B47  tf  MonlE 
^[d»,  Hij  1Q>  1^44-  By  Abtlet  CnoHEU  Kct.  CumuiDiidL^r,  Il.N, 
(btc  LIcuC.  of  IL  M.  3.  Gorgoa.)  1  rol.  Sto,  wHb  puracnjiu  Pl«lc>> 
Prla  7«.  6(f.  dotJi. 
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EMaiiAftD'S    COtiOHIAIi    SMPIRE. 

Atv    Ui-nanicxi.,   PoiAriCKh,    ami  i^TK timid.!.  AcconiqT   of  the 

VoMiiii   I,— CompiiBliig 
'  ,TnBKMA.UKITnifl    &2n>   ITS    DSPEHDENOnS. 

"TtpA  Hnt  IQlinni  qT  >  *nrk  Lulendeil  (d  roflDpltflFlp  exhLTrLt  l^a^ lund'i  CuJunlal  Ui>|K#, 
thm  tmtkvt  It  ICr>  pridhn.  irhb,  la  ■  mcxIrM  pirriLcti.  ■k'^lDcIn*  lii  J>*i'nc  u  jomli  an  «f* 
mdcrlfekpfi  Id  itcniilLc  B  lul.  Thn  tnt  tni\tm:  liovFTnT.  tlia*<  on  1«ni  nr  «liltvr  abilllry 
ivvrb,  or  Jitnvi'lcdpe.  [I  li  Dmiiikij  whilJ  lu  ci»ll'aL  acco"!]!  vf  Uis  &(fti"ii^iii.  ^Urld^L 
BiU>  rmir  ptrli :  tbe  dm  lAfl  rWp>  in  1iltii>rf  rrura  JU  <iihwi«t  aj  Ui*^  ParEiu>u?«*  U  Kli« 
pment  Ume*  th«  voDid  dnrrktw  ila  Ifi1i«lfllaalaj  »PiL  Uwki  IniCiidilbui  bdJ  iiauii  Ut«  thjril 
lb  phrAul  rvatnru  «hl  *af*i«l  pmiuailnii  i  uid  iba  (burih  iiftiDdnnrTt  onainrm,  uia 
fikTf  rt3i>i#nt.  JmpEi  InfurnulLoh  b  gtfPb  an  ■■]  UHb«  baidt,  k^d  >v^nltti|  UiB  vttml  aT  Ut* 
ftulliul'i  ilahBiJf  ftbil  ]|>C  vrl'klllf  ba  (It**  bF  ttc  rtquUlv  qiimlilUAUaD  lb  CUTTT  ^1  VBL  mtU- 
tacuirnj.  vmmxit  no  dcuTic  (hat  htinork  *L||  H'  t  viiudie  adniUort  lo  ib«bJBi«r  ud  t*a- 
|J*pbj  of  tur  OOloalaL  cbt^nftf.     TTio  |.reiffnl  voTkiiDa  Ji  eiiDi|jli!Ui  >a  §UE|f."-  JTH'thrJa. 

"TbJA  tt  ths  SpiI  voIutda  u1  whiL  pmmiflPi  In  b«  in  ImpfirlaT'l  DhJlcpaJ  warfe.  Th*  IhiEaI- 
tatmt  avw  tnTnix  bb  ii  \iilinfvV  ot  valubbln  and  inimAiJig  ibfvrffialiufe,  ■■Una  b^  bj  tie  kW 
RKFil  ramplHti'  iricDiinl  of  HabfllJui  vliLfJi  )iu  id  Ih'FH  pLTen  Lo  llkb  VDjJd.  Tlw  kurliof  Rii 
1h«  quAliAfUlDHi  HiTHbfr  (O  Ili4  4ui  ful rtLmDn  1  H>f  Iha  luk.  «bk'h  Iw  bb  Id  IiIbhJI,  lie  I* 
twUeut  tad  ptiniHAUns.  Kcurai'i  kekL  ^lupanlAL-— ^ridi. 

"TUa  Jfl  tKl  ilrll  VdIhow  nt*  lerkn,  1*h kh  WC  k«p<  to  ted  rotnpIcLvd  ia  IbB  IpLlK  wb<h  t|»t 
lAfl  hu  b#^ii  iknJtriAkfa.  it  t  wlioK  «'«  am  bmirid  to  ttj,  Ulal  U>0  book  li  ■  Kutdknf  orvt 
■r>J  lliml  '  FnalDrd'i  CalDnisI  Empin'  boJ  m^Lvllb  4  cbmiLi^lFr d F  v«I,  irrdtiWjp  bud  utJUIj'* 
-^C'llilf^ial  Oozifft- 

"  Tb^rc  Li  1141  oUhdr  tocll  JemtpllDU  of  (hfl  HftB'lUDi  ciUaL  Tbc  Avlboc  hu  dcR  anl^ 
mjituJl'd  Uk'  Ivil,  luU  pf  r[k4iit  «ll  ttte  aniIiurLUift.  iiiil  1*?  liu  UUvA  LpfUllHUOb  AT  1(4  On. 


THE  OOHKUTf  I  CATIONS  BETVrzXn  SUBOrS  AMS 
Iin>IA  THROUGH  COTPT, 

CniLBiL'Icro'l  lit  Tolaiinii  to  Iho  poLtrLnl  nncl  Comnin^kl  TnttnnU  nTGnftt 

AulWr  Dr"Gri-i:i:c  umlff  CUf  Romuitd."^  lit  dva-t  I^rk(!  2^,  (jiV, 
*^  \  BeTE-wrtLlpn  and  ver^  Lnlfr^iUnf  piiqi|i1ilcl  tttt  n  Eubj?cL  arimmtDH  inLrrfd  14  it»# 
jovrrnintnL  anJ  |i«iiplc  ot  Biiiniiii  anJunr  on  i*1ikbi  *c  are  afrajd,  ^nfTHrifiii  ■ilirnUvii 
hu  iLol  bcHJ  l]ulait4iJ  b)  Ibe  guUtonlin  id  cbU  pamirj" — CiAmArrtamii  fnytui. 


CUmOAl.   ILLUSTRATIOirS     OF    THC   DTSCASCS   OF 

I1BI>1Ai    Ari  K\iijbJU'il  Ju  tliD  MsDit-AJ.  I[iipTf<iLE  !']>  A.  Boot   or 

Kl'HOPEAN  Sol-i)iKi4?,  fur  a  ^c^le^  of  Vcm-b  from  Lheir  Arrival  in   tint 

CDimtry,     Uy  William  Gedues,  U.D^,  Qlombtr  nf  Ibr  Rj^yal  tf  Alkr*l 

SociHy  of  EJIuluryb,  antJ  Ilic  MidlciU  niiiJ  rbyBlckl  SocItLy  ufCftlcukU, 

DiLcl  Iblf:  ^urfTcan  of  tlie  Mfidru  EurdpCBn    ItrKiinniL       Tn  one  tdL  ftr^- 

PricalUi-clmL. 

"  It  Li  hbfdrj  pe«fib1«  Id  t-nanLTD  m  nan  canplcb  fieihcflL  hMarr  (l<*n  0*'  «'■*  'irnkft^iM 

bj  Of-  OtldH-    Ub  hA<  cqUhrrrFd  bi  lacitlmaljit  tmcfll  upob  mBdlal  idanBri  and  pa  prar- 

ililauer  Hbo  ngbrti  tUhar  bk*  iofwevl  i>i  Ula  ilHt7  dOn  U  wlUi^l  (li«  b*ol-"— /•J^'-  Ji'fau. 

"Ta  ib*nudi«E  on«nii  Jhiit,  ud  aptctti\r  la  ibtKiboui  lo  procrM  Unintr^  tikkt  w,n 

"bt  Tuund  b  Tblimbla  book  of  »l«r«De*t  and  velt  ii'rlK  M  ba  JDilDdnil  lo  1S«  CtiT  ni  worLa 
ivlih  «1ilcb  alDci-ri  mie  teqaittd  Ut  (ifarlJe  LbeuiAcltL-i  an  jMi'iujf  ilie  iiinlH-" — Srtmh  mtd 
yarnffK  Uffdiral  ff#Tdm», 

■' WviiniDBl?  rrcannend  tnrrf  ntdtal  mm  rMfiT  to  Uit  Eur  lndto«  Viimn%em'i  of 
II  fei  hu  t-SAt.  ««  alTDHkif  vq  nnUvL  pollffu  fof  bin  <o  fallov  »  iha  •HnntiUliPn  and 
vraiiBEiiiVDi  uf  |ri«  DbHmttPH  vbfn  uiejvmI  li  pruUca-  Dr-  I'Ted^Iri  bta  ilon*  Tif  tfta 
irn^priiMi  of  lEtft  dkiDam  vKPrh  \\m  douritw  iihal  L«tli  hu  dnnr^  Tnr  Eb«  rDlcn»M^G  pbrjo- 

''The  tr^'ltnf  rliam^pri  of  IMi  ralunff  tfr  |itt4l  prt^UEni  Viil  benin^.  ma  WDfV  mpM 
Em'  For-zitiJ  Elk  m  a  utiiFT-'  \.\f  cirr/ti.'i  hiruiniu^un  m  mini  qurtLlirnv  rtiLa'lTijt  I"  ttf  tji*f4Ha 
pfF'alpni  iLiBDiip  Kur<>|i'iini  lu  IlJil" — ^inlurgh  Utadital^Hd  Jiur^te^  J^unmt^ 

"Tiie  liou^  >i|:j  Iff  fiiiLibhJo  i9  eretf  fiMure  pncitUODBT  ■■  ■  HsW  4»f  himlm  lb*  mraiv 
lit  etrtx\f}  melbcdt  or  IffilJFijf  [ht  dt*»>n  af  [ndta  ;  abd  Ibfl  aCudael  v||f  A»4  In  kl  •  lii>iiHl« 
davrlpUon  of  thoH  diHTUH  rttUcli  ball  hhw4  lUdr  iv  ^BfLdignld  ha  ><  Joallaid  taaintik 


■vara.  ttx.i>Btt  Avt»  oo^  wtmrnx.!^ 


n 


J^ritnttGr  !!2»orI(£C  SlUiStratett* 


COMPLETION  O? 

STB  JOHN  HEBSCHKUH  SURVEY  OF  THE  HFAVENS, 

RESDliTS    OP    ASTROMOralGAli    OBSERVATIOnS, 

Mmtc  Jurliig  llii  \van  M*t\4f  j,  C,  7,  &,  nt  iTii-  Tope  iif  Ointd  tTppo ; 
bvlng  Itn?  complciion  of  a  Tclpflmpic  furvcy  of  Hie  whole  nirroE^D  of  the 
vklblo  HeDveni»  commeiuwd  in  IBV^a.  Dy  ifir  Jonv  IIibbcitKL,  Barl,, 
KM..  M-A.,  Il-r;,L,,  F,R.fl-,  L.  k  B.,  Hnn.  M,fi.l-4,  PJI.jI^..  F.ti.S., 
M.C.U-P.e.,  4k.  A(U  tou 

In  L  fol  rojal  4lo,,  vlUi  IB  Pljitn,  prli^c  Fuur  OuIiicbb. 


dBDBS   TUB   ACBPICES    OF    II*   K.   QO T BR Ff V E KT ,    AKD    DP  TMB   HON.  TUB 
COUK7    or   lfllLJICTaJ15   V7   TUG    UABT   ItfUJA   COUTA-JtXw 

FAOTTA  AHTiqUA  SIVAIiSirSia, 

Tub  Fobsii^  Soologt  of  tija  Bbwaltk.  Hill?,  In  ths  Norlh  of 
India.  By  Racn  Falcoxep^  M-D.,  F.HS.,  F.L,S.,  P. O.S.,  Member 
cf  tlip  -AiiiiUc  Snrlplj  of  Bmgpl,  ami  of  the  Hayal  Atiatlc  Snci^Tv  ;  of 
am  Bcn^nl  McdlcnE  Service,  nnci  IntG  Supprlntcmlimt  of  like  H.  I',.  I.  C. 
HaTiiDk  G»ri[fn  kL  i^flhnninpoor  ;  lud  PuvBr  T,  C*irTLBT,  P.G.9., 
MjtJtJT  in  Ihc  npn^I  Arlilltry,  MemhiT  of  (bo  AaiiUa  S«itly  of 
BHigvl,  ^c-  Edited  bj  ])r,  Hton  FALCoTrttv.  TKd  Poull  fion«f, 
dnHTfL  froni  niture  ind  <«»  •Ii>aft,  bj^  U,  El.  Fo«d,  and  AMinaolB. 


Plan  (if  Pubiitiitiufi^^The  vork  will  apjivaf  In  abouiTHdve  Purist  'i' 
hfpaMl^hed  atmEflrk'aJior  Four  nvinthi ;  eadt  Part  f  onrninlng  from  Twelvt 
to  Fifteen  foUa  PLilct,  Tho  JeirriptiTt  LctlcrprcBf  irUl  be  pnnlfld  la 
fojil  irttifft.  PHcB  of  CTcU  PbtI,  one  Ouintu- — Part  !.  conUin* 
rkDHuticinEA.— Paru  II,  qnd  Jll-t  conUlning  ilie  ntntEnuDtlan  of 
PqoBOHciDEA,  vlll  Iw  publlihed  iliortljr.  ProfpfitEuua  of  tUe  Work 
lg>Lj  be  obLAJnrd  of  tbc  Poblisbof^. 

"  K  mnrV  ol  immMH*  lahodr  mil  rptfari*.  ....  NaIUpi!  bw  fPH  aMiPor^t]  Id 
lllbifrai'bj'  hi  ihb  roinirj  ni  aU  ruuiiiAEaUlr  lo  ibtii:  pIbIi:^,  ptnl  j«  n-uiril^  chr  fitrr- 
•Ml0Lri»D^  jif  nibimre  i^ui'olia  tniurDi  \>y  Ur.  Fard,  Uirry  ore  p^rhjpi  Thi'  tdixi  prrfccL 
ikfll  lia*!^  jet  li^rn  prndiirpd  ^n  Any  founlry,  .  -  ,  T»ip  wr^rli  h*"  rnmmi'ii'ftl  vtih  (he 
FLrptmiL  ArDu|>»  in  iliicb  Etir  auibDn  uy  '  jj  mci^l  iikqaEI)'  4»pE4.T*?il  Wk  nunirncal  ricli- 
neu  of  tDfOiH  *Hkli  rTiuratii»riHfl  ijie  FohII  F.tihis  u(  Udfa-'  .lorJ  (he  ll«i  chiplcr 
rFlaia  U  Uie  Prolkoiciil^ii — F.ltpbanL  and  MAiUtdoD.  Tbt  ALlUaTh  idvi>  noL  re«i|irieil 
LbrTnRcT¥FB  to  d  dc^rrlplEoTi  of  ibr  ^¥fi[ik  Foa^iL  rnmb\  bul  iTifji  pmpo»o  In  Erarr  iSn 
tidJiHtJo,  and  intLilEkle  :id  ArrAnf(oini?n1  ol  ill  Iho  wvU-di*teriDia*d  ipn^wt  m  th«  linLilji. 
IbFf  ^i^p  I  lirij'f  h^ircrrral  iLi^irh  if  LhR  l^flJtinjT  "|i*nionf  irhirh  luvr  ]>4ini  rnrpr[iln«t| 
bf  inltrcalabKJAis  rtspiTliiiK  itie  ri:[dtiunB  oi  Lbr  Muiodvn  aittl  Cl<^jj|uiiiL  i«r  ctjcL  fJlbtr, 
nod  of  ibe  tuecearte  Mcpi  i*  Ehc  dtcuver^  *f  bcw  foroif  vfcjdi  bjH'  lod  ta  the  modiGra. 
Unn»  Dl  lh«e  oi)lninii§.  Tb^y  aa[«  LhaL  thn  main  Ut  whtrLi  llipy  ELrm^Em  bjih>  bcpn 
DHKJKEfd,  [uit  Ihf^Bi  lo  difffr  en  trrL^iP  pi>iDl»  liom  llic-  upiniuni  inuiL  nxrunviit^  i-nVr- 
laliied  aL  ihe  |Tr-pri!  l]j}^  r<-sp(4  liog  liit-  I'^'.n}  tjuricsof  ETppbdinI  .md  MnKicKlrin." — 
^^tJreiM  off  fit  freiirtTAi  of  The  frfahgiffit  ^St^crty  nf  t^fmitmi,  tf(Uli  Feti.  IMO, 


IS 


^irosxfi  vrmKisHUD  bt 


V^OltXfl  ltRtlt1t-lJ,y  PueLTAUBE  IND  IN  I'HOGRE^H  CflDaiCTUE  AQTUOIITT 

*  '  /■  Qr-tffr  /fl  treurr  In  itimrr  ifif  J^tU  orittintae'  of  Ih'mtPrritm  i*  ,Vafitnil 
ffvlafy.  ihe  L^irttf  VBiatmasinnrTs  vf  Itir  ^f^frfij/'j  TVr^fHTy  Aorf  tr^n  pUawrd  li 
ffViAf  a  Uhrful  gyintf  tif  mt/nt^  tfyanli  Arfreyiitg  part  Iff  tftr  r^f-ftri  of  lA*  fitt- 
tfiU-ttiB  IfHporftmr  pitlltrfifiana-  'J'tiftf  havi,  tn  faMtFifUrrrf,  bf^^  ^tutr'fakm  Ml 
n  tcaft  M-^fth^  tif  iAp  hiifh  potrmwgi  ifiin  rerfifritt  vnii  ore  q^errit  ti  tAr  pitAUe 
*tt  a  mwih  /oi'ef  pftcr  f isR  ti-aulff  nikerwUt  Untr  kcm  foariUe. 

L 
iLIiUBTRATXONS   OF  TME    ZOOliDaV   OF  SOOTH 

AFKICA- 

CouipriHiiig   nil  t1tc  n?H  apctW  fif   Qunclnii>cr)<,   Dlril4,  RppLtTOf  U«l 

Jlrip^j  AnsortnlifJTi  fnr  I'lpFi^mu  Onlriil  Africa/'  in  th«  ^rt  1834,  1S3fi» 
■fid  isan,  wUh  LftlJTiHT^  Deafriiitl'Jri*,  Jtnd  a  Mumnnrj'  nf  Arrinn 
ZooJog^^  Bj  /MibEW  ifjyETiTt  M.D.»  Suif^ub  Lu  [liu  Fonre>i  aoiL 
Dlractorof  th«  ExpeditlDn.  Id  Royal  Ijiiariv  PorU,  pHi-c  lOf.  Bitil  1&> 
(arhjfioiitaliiTngoi]  an  mTongo  Icn  bnmiruM^'  colaurtd  EDgnvlDgB,  vrith 
dtecripTivc  LcCterpm*.    Tw«nt^-faiir  I'artsBre  now  pubLuhed. 


II. 
THE  SOOLOO'V-  OP  THE  VOYAQB  OP  H.H.fl.  SUl-PKUK, 

Uiiil4:r  itm  CuniiLianJ  of  CapUiJJ  liir  Euuajlij  BALdLtK^  H-N^h  C.U, 
F-It.G.ti',  £ic.  Bdilfil  and  Siiperintriiilfil  l>^'  Richard  BfllF'aLbl 
lIlNEfl,  E*(j-,SgrEf«Ti  H.N.,  lUKhtd  to  Ihw  Expejilion- 

AmDug  the  coaotrtel  rlBlIeil  bj  the  "  SiJphur/'  ami  which  ia  ike 
pitncnl  blAlc  of  KierucL  are  Javt-tted  fitli  moru  ivirllcalaf  Inleral,  latj 
Ih-  memlDDtil  llio  CalifnrnliiB,  CclambJn  Rl^cr,  ibc  NorEh-^nl  e^ait 
af  AnifrJi^a,  tlio  Fpcj4>t]  Liroup  (a  pDrtion  if  Ihc  Fripotily  lalaada),  >4rw 
Z1^Ala■ld,  r^cw  Irel&ml,  >~cn  Giilnce,  Ctiiiia,  sDd  Madagfuear. 

Iti  Rati^I  LjopTlo  PHila,  prLe«  lOt.  «aGlij  with  bcsutLfOUj  coLoimrl 
P]4tel. 

Tiria  fVoHK  »  1TOV  Cohplkte,  ind  mby  Ih  had  lu  v?wed  PorUi 

pncc  Tif-,  nr  kn  tiaU-rriuila,  f^r  Haili  ti^pdiii^,  fit  h  imnll  Hil^itiDii  ta  Uiv 
pnov. — PirTri  K  n;i'l  Jl.  cAiilalii  MaumaMjI,  hj  J.  E>  GaaVi  E*<lif 
F.K.S.— PiirU  [IL  Bud  IV.  DiHUA,  by  J.  Guulu,  ^aq.*  F.L.S.— 
?uu  T.,  JX..  Aud  X.  Fiin,  by  J.  HicUAnoKONp  M-D-,  F.EC^.^ 
Pftrti  Vl-r  VU.,  ud  Vlll.  SRKLLfl,  I7  U,  B.  Ujkdi,  £iq. 


ML 

THE  BOTAiry  or  THE  VOYAQE  OP  H.M.S.  «Ui;.PHXJR, 

Und?f  the  Command  of  Cnptuln  £ir  EcA-Atin  nuLCtn^n,  U.N^',  C-B, 
F.R-CS-,  iiP-,  during  llic  jcon  IBSfl— 4^.  EdUed  and  Pupcriutcnd^d 
bj  RtcHiaa  DfiiTasj.HV  JJ]iri>fl,  E»ij.,  Sutikoti  R.N„  uluifhcd  to  Ibe 
ExpftlitKln.    TliF  Botaal»]  I>«»?rlptlaiu  by  (jrcmqe  BhntitiIH,  Eaq. 

THjfi  WOBif  TH  soirCo«PLBTE^in*j  QiB J  bfl  had  in  lir  icwed  P»rt», 
piicc  3/.,  or  tu  htlT'futilD)  or  cluth  binding,  ml  tfckll  ^ddllibn  Ui  Ih* 
price. 


BfVlTB,  B%1»XR  AV]>  00-,  OQSJnilK^. 


IS 


pusiflAmn    friTn   tub  ArpitovAL  or   ths  Lonid   caimiBBiuiiaHa  or 

ir£R    HAJhHTT'S    rUBAfttiRr, 

aEOI«0aiCAX    OBSERVA.TIQNS     IV1AJ>£:    DURIIta    THE 

vOYAQi:  OF  H.  n.  &.  ai:Aai«E:, 

Under  iheCamm*!!'!  of  CAPTiin  FiTiiOif,  R-N_ 
PiM  I- — On  CdtaI  PanoRaaiiB. 

By   CEUnr.i^K    rMnars,  M.\.,  F.ltS  ,  See-  G- a.,  As.     I>rmx  Bvo^ 
nhlj  I'luU'A  and  WL>odciiL»p  inlcf  1^.  In  dclli. 

r»t  n.— Oa   the    Volcutic    IsUiid*  of  tlii    AtUntIc   and   PAclftv 

Ti>avlhcr  witli  a  Ijriof  Nolioo  of  Ujb  OmlDgy  *if  tlie  Capo  of  Ooail   Hope, 
anrj  of  pari  of  Auttr&Ui.     By  Cn&nLK4   Dj.nwiS,  M^,  £>q>     Pria« 


Put  III. 


tlie  OcdIoct  of  South  America. 


BjCnxHi-vii  l^^avI:*t  ST. A,,  E>4j-  Di:ii;y  6t^,  witli  Uap  and  flatut 
price  \-2i.  dftili- 

AN    IITQUIRV    IBTTO   THE    NATUIU:    AITD    COURSE   OF 
STORMS  IH  THE  lETSIAH  OCEAN, 

SoTjiri  OP  TUB  Equ\r[>Pi  wilH  h  \Leiv  of  diac<tycrErg  iheir  Origin, 

Eilcntr     n^tdlory    Character,    Rate    and    Dircctinti    at    Profrrctslon, 

BaTom^lrlml    Daprfflsiun,  and  oFliar   concooiitint  plifnomena  ;    fur   tho 

praeilMl  riurjw*  nf  cuiljUng  ihlps  to  wiS'rffliii  the   iirnximlij  And 

relfliilic  pTiiJtlou  of  IlurTlciiiia;    wttli  imf^HitiDiu   un  the    incBDt  of 

■voidlni;  tliem.     I^y  ALEXArtDHJt  Tiio»,  [i^urgcon  8Glb  fio^tl  Coaiil}- 

DLinn    Regimt^t,     In  one  ^oL.  &va.f  vi'iib  U«p  and    Plotei,  price   1*2*. 

eloih. 

"Tho  worli  lipT^ro  ufi  ji  mDfl^iluablo  la  se#m«n,    ^  ,  .    Mr.  Thorn  ((ive«  m  Uie  ntoji 

i)f  his  n^HrrydLlun^  oi  Ihr  IfjiurtUiit ;  a  tlauan  irbicb   ii  peruliorlf  wtti   adapLel  far  Dt>- 

trrmiK  llii'  burri^'flnr)  o^  lltr  Indian  Orrin,  IE>?  rntaRcl  oE  wbnh  H'aiccD  ba^c  unnuDlIf 

iri^fTll'QI'J'i]  ^    Jud    llk04i^  ol»«(iri  JllOII^,  I^H]TDtjl4li?Ll   Ullhlltt  ir^ull*  <»{»l .11 1| l^'l  bl   in<^<^Ll(lgDllf0 

nniLiiJr),  liiiit  uiiUUM  Iileei  m  iJi''  Ltriiriiudror  ai^aaii^D.  wbu  may  do'a  j^tulti  hv  Uiiim.  ,  . 
■dr.  TtLi>m'»  Ihrury  i*  rniii'iiidt  .iml  ]>l|jliu<»pbii:4l,  an^t  la  VA  li  IB  anal  iai'aiaciotj,  .  ,  - 
Th^rp  *rH  iippniriiinicfiniiili'iiiiiiiri*  Fat  4i>inii!ii  m  ihis  wort." — .VoM'^rji/  .Xfag-nj/Hf- 

■^  Ihr  ouilrnr  prui't\-il?  i[i  slhtl  aLt<iriltncv  *UL  ittu  I'riDdiiln  uf  Imluclivo 
l>lMlov>^liJt  JH'L  roUccId  tl\  btH  NiU  LcOrrc  be  ilraKi  bis  iiiferrDfcn  or  pio^oundfi  ■ 
(titnr<,  IlkfrDli^nipnb;  an  vt  lull  afiiL  rl^r,  frrnJ  tlrqwrx  from  iach  vpt]t\rj  ^lurc^t,  )t1 
aie  H>  ik'Ciiiti'  in  Lbuir  li;iiili:uc)«  Ibal  t>t'  IhlnV  ibere  ran  Im  uu  iloubL  lie  bas  c'SUlilitJieil 
Ebt  r-'laLor.^  dciiiin  of  ilvrm^  Thi^  prar-1Jt:at  4p[>li4:Ali^Ei  of  his  jb^ealigaiLaat  arc  toa 
\ia\\mb\i'  til  \v  ranti^'l." — /Srilnnnifi. 

A  DIBSEBTATIOM  OM  THE  TBUS  AQE  OF  THE  EABTB, 

Al      AdL~i:RTA|:iED      I'HOK      TJIK     llOLY      Sc  R 1 TT  fT  U  |La.  CUULallling     A 

RcTlevr  of  the  OpiDionB  of  Andcnl  and  Modem  Clin^nalo^r;!,  including 
Uiher,  HaLoa,  Clinton,  ami  Cuniaghanic;  unci  ■  Clirondlagicul  ThbJo 
of  the  Priaeipal  Bporha  unrl  I^ventt  la  Sicnid  and  rrofsun  IZiato'V, 
fram  ilip  Crentlon  to  i^c  Pmont  TlniB.  lt>  Prophsaoil  Wai^i^ce. 
In  domy  I^to.*  ifriw  L^-  doib. 
*  1(  ii  Irornpil  and  lubarktu*." — Biitannia. 


E3CFERIHENTAI.    TLBSEAACHBS,    CHEMIGAI.    AITD 
AORlCUIiTURAX.. 

Pari  I.  cBiiTaiiis — Curticui  a  Coinpuunl  Umlj  made  by  PJBnUj  in  r|uiin- 
lllln  inrriii^  nillt  tbc  cltcumauiLCc-i  ui^diT  i^liii^li  tlioy  are  |iLac«<1.— 
Part  IL  Dcc[>inpOBht['in  pfCaibtJti  during  lb<?  PutrcfietLrc  Fcnnantakl(ni> 
By  RoBfin-r  Rioa^  F.R  ^,     In  d^my  Hvd,,  prici?  7/.  Gd. 
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ILLUSTBATKD  WOEKS  ON  NATURAL  HISTOHY  BY 
CAPTAIN  THOMAS  BROWN. 

IJ.X*USTElATIOnS     OF   THE    REOEirT    CONCHOI.<>ay  OF 

an£AT  nntTAxn  Am>  ia£i.Ajn». 

Witt  llio  DMcnption  Dnil  tj>«litin  of  ntl  ibe  Spefic*, — Mnriitr,  t^ht], 
■nd  Fruta-Waler-  Drawn  uid  Colauml  fhnii  Nttiur,  by  Ctpuin 
Tiioii^»  Bitow?r,  F.L.S.,  MiW.8.,  M-K-Sh,  Jdemhtrcf  Uia  VADchaUir 
Gcolo^'eni  Snclftly.  In  one  ¥0l-  mjdI  4^.,  lEIit^mTol  Hllh  SAr^Dtihe 
b<«ui]fuUj  cotoiitc]  ["Ulca,  price  G3t-  cIiilTi. 


Il.IiUfiTRATIOHS    OP  TKC    FOSSIL    OOIfCHOLOO-7    OP 
GREAT  BRITAlIf  Am  IRELAltD. 

By    Coptniii    TiiiisfAs    Uitoww^    F.L.S,        To  he  MmpTctod    in    utflul 
TliErty    N^uralfCTVr    cacU   cniLUuJiijt^   ibar    Plata'     BmytE  4to  ,  jirli:?  it- 
eclvurcd,  aad  ^.  plain. 
Tweiily-^lebt  ^umben  l»Te  ippvtfHlj  Biid  tUa  irork  vlll  Bgn  bo 


ZUtUSTRATIOn  OF  THX:  OEVERA  OF  SIltDS. 

EmbrAfuiE:    Iboir   litnprii?  Ctmvitlfn,   wllh    Skclcho    of  tkelr    HtUl*, 
By  CapUiia  THOVin  Biicwir,  F.L.B.      Hvvi  puIiliihTne  In  Tfiinibn*, 
royal  Ito,,  <fich   <?antaiaiii~  ttrur  Pbrn^  price  Sj.  colound* 
Firt  1.  il  juEl  cuiniilalnl,  prLco  36«.  dDtb. 


TH£  EI.&HENTS  OP  FOSBlI-  COBTCUOI-OaYi 

Acroritinp:  to  the  Arrnn^meDt  of  LMrasTctc;  niFh  thr*  n^ivlf-nliMlBljtd 
Qenvn  at  oih^T  Auihor^  By  Capdiin  Tuouah  BnaWt  F.L-B. 
yVllh  tTFL^lvc  PluEu,  fap.  am.,  price  &l  flMh. 


AIiFKABETlGAI-    I.I9T    OF   THJH    aHCLI.& 

BRtTAIM  AMU  1R£:X.AHD  j 


OF   OB£AT 


Einbraelog  iTio  KniiK-ndatar^  vf  La.ha1icE,  Gaat,  Tl  nroH,  tud 
Bffowjr,  Tor  the  purpo»  t>S  efTsctlnj  flichangu  kod  Duutog  iM>tkctioi]i. 
On  a  ibret,  pilce  1*. 


co„  <rommt&L« 


IS 


j¥Ii^cfUaiuoiis* 


THE  l>tJTIES  or  J17I>aE  ADVOOATEfl, 

Campitcd  front  llnii  MxJiUTi'd  nad  Itic  IIotv.  Ea»t  1m>ia  Cokf- 
PaV.T'h  NiLiT/hV  UEfiVI-ATln^n,  Biht  TrorD  ILo  ^'nrkfl  nf  vnrioui 
VTrltcrH  Dh  Milllary  Law.  By  Cupula  R.  M.  UviHIKp.  l^tli  R^ratnt 
BdidIkl>  Army  ;  Deputy  Jud^c-AilvucaU:  Giriicraln  Sdude  FkU  ForU' 
ta  cmo  -^ol,  poit  Sto,^  prjcc  7ff'  cIvlN- 

"  T-apUiln  llnplm'f  IMUn  lolump  ^n  iJils  imjinrUinE  ^utiji^rJ  vilT  *rr]  aipply  lhi< 
cliHiirt  or  llifll  Tul]  flfld  ]iitriifMl«i  EIl^orq|aLial■  nliicL  uHirrrf  tuJili'ijI^  A|F|iifiriii^<J  in  qri  bf^ 
^Dppiii\  Jii*!^  A'lkufiiifrs  '  rita&l  bn^tf  Ti^lL  Ibp  vml  of^  cv^d  t^nigb  toJonbty  ■ell  wilt*! 
taDtii^L^ry  li*."—Satftaiof. 

"A  ^viirfuoooi  Badr-intcum^  nUiliiiti  '^  ihO^E  inT]>orEeiLl  ifutlc-sand  rtrnilcil  Lit  llie 
ablnC  QiDiLnDr,  We  cviuldn  Uili,  1h«  r«Tt  mmiJot^  ^|>^rntc  Ircniijv  an  Ehr  lubj^rl,  lo 
b'  onr  nl^it  Talop.  and  riranrlngrlif  nudy  orevfrv  Hnu^h  ollWr/'^/'r  Oazrfte, 

'^Tlii}  Ititol  i?  .a  iTEffTfl  nf-  "rW  a^  i  rrmipitalji'iii  ;iiii]  tlia«  Lpf  rmpliotkallj  [:allrtl 
■The  iriiiJ-Boi.V  oi  Milii-in  Jn^inv;  '— ./f^nt, 

^*  Wc  reuKDm^nd  ihc  moik  m  p*fij  OriLiih  pflcii," — ^Irrny  atui  Xavtf  HwgUler. 


T^K  VaOTCBOOK  OP  A  KATUaJkltlOT. 

\\y  E,  P,  Tuo«i"-nx.     Pofl  ftpj^,,  price  Of- orolh, 

**  Thtf  atiilHT  or  UuV  norJcstJj  -sIvI^mI  'N4>1i;-B4>iI.  '  nol  oulj'  poncMff  iheI  ?i>ni(&Uli' 
r.im  ^I'li'nilllr-  inEi'lUiTPbE'C,  Ijqi  br  h:i4  m^fili'd  Xaz  tit^E  nrjir.  intF  rrnm  ^pry  infiiiEt  bri^n 
drvoirrl  ii>  iiuiuial  liiiiiir;.  ^  ,  .  .  I^V'  ii'lj  on  thr  r|uiif.iEuN|k^  ui  wipiHiri  ijui  niitniiKi  uf 
ibc  <f«rj  d^T4>»atIi^  and  vatioiit  dmricltr  <J  ibn  «a]ijiii0." — Litrrury  dantlr^ 

"  In  oLL  ibaL  rrLflin  lo  orl^lnil  oh&nTAtinn  llie  *  HMF-lkM  of  ii  Njliuoliil '  Ib 
tifirralitc,  inVrr^inE^  md  fffpli'  .  .  ■  Thr  mail.'  firi^ind  onU  nuiuvrous  [■m^iiEr?  may 
vif  <«lib  ihp  jibfpi^dtiaDjL  of  Jctf.  In  htt^  ihrip  14  a  cnn^Jd^rabl^  rctpirjbljri.vl-^twf'tfii 
UiF  limaucLorf,  Anci^duEt  la  ^idinuuiLiiirilbFcfurHclcrof  ibr  beucr  pvL/'— ^/F^/ifur^ 


LIFE  TN  NORTH  WALES, 

Or,  NoBTH  Wales  j   iU  MAhWERfl,  rLiioas  wad  SvrvteTJTio^a 

during  tlh?  lul  CiAEury,  illneinlfd  b^'  n  SUiy  fuLindcd  oa   Pbg».     Id 
t'lFM  voIb.  port  Uto-,  pnce  I/,  llf-Rff- 
*'  |i  i^  a  tei\  iroTk^  HLLbt  mnr?  mrtrrial  and  DrijpABl  tncAlHlEe  ibu  hair  (tw  mtimfU- 
lurviJ  rtA*i^  ihal  ippvar  in  tbete  dafi.^' — -Spetlatifr^ 

•'  Wr  I'iiD  idiAL  Gordullji  rtomiiiKDd  tL  u  ■  htics  at  Skeirlif^  u1  ^inlh  Wain  vcD 
iB-iiiili^  ol  peruaat)  w  vbiion  Afe4  n  cutadk  >i  lo  bt  u  wcitAmv  14  Lbe  libnri  p(  lIus 
tniiquiiry  iBd  jidfilolia  iil  ihB  oiUM  oA  loibp  Idfin  bnwsCibp  novH  rp>der,"— jE^frrHy 


A   KE^V  flPlRlT  OF  THC  AQS. 

ConlniiiTm:  rrUh^nl  M=.PQvt,»nfl  bioffnipUi^iil  Skeltha  of  Llfemrj  and 
aCaej  Emint-Dl  Cftn.rtii-ti' r5  of  llie  FrctJ-ut  Timp.  Edited  by  P.  H. 
HOBWB,  l-:>q-,  Anihor  Of  ■■  riTTon»"  "Uireiorj  tlie  StTenlh,"  *c.  if,, 
TktcM  vuluriiid  me  lUustnled  witli  Eji|i;ravijiHft  on  ttccT,  rraia  ntw  and 
orlgiDfti  PnrlTBiti^  ol  Dtckk^es,  TBHE(ic<rH|  CAtiLVtc,  Wobsaitoftu, 
TALP'PUHDf  liUOWHlX':,  BOUTILVQOD  SultEI,  tltd  Milt  MaHTIMIEAU. 
i?*cfmd  Edition,  lle\i«d  by  Ihe  Edilor.wllh  ■*  laltodiiolopy  Conunenl*." 
In  5  \ol6.  poit  Svo.,  prlcp  24a.  i."Iolh. 

^TitftialuinH  of  tUf^nt  aimI  sublllF  dlui-iijaoii  on  Ibr  nvriU  of  iliDOiLrvfry  CiinfL 
■  nl«r  if  imy  fitt^ifrniun,  vnHra  td  a  lery  BoiBUird  tnd  plfa^tiu.  «}|*."— JL/w^if^ 
J/#«U»  MjhK  ^S.  IISU. 

"Mr.  Ovrne'^  adminiliciiH  ii])pcnrlo  ui  U  be  wH  plfml,  waA  hi*  triapflUun  fnini 
and  iMili^."' — Martm^  CArattirtf. 


ta 


WORX0  rKraifXBXBD  BT 


GEElUSrnlAA  FESTIVITIES:  TAI.ES,  SKETCHES.  AJHI 
CHAAACTESS. 

Wllh  Dsxurifct  op  thh  Mddkun   Dadsiv,  (n  Four  Spcdmoifl,     Bj 
Jolirr    Praol,!*,    R*q-,   Aiith*irof  "  Fan!  Prj,"  ftc,  ip,     [n  aim  *oI,  pi>»| 
HvQ.j  litian  lOr.  O^f.  cloih.  witb  £  TortrnlL  af  Ui«  AulUar. 
"A  upllol  Iwok  Tur  Uie  Kiton'' — ftFiianmB. 


PXTXKaS  OP  K  POSTMAN. 

In  i>iju  vd]»  pott  8td.,  pritc  ^i* 


OUn    AGTR£SB£S; 

Or,  GLANCES  AT  STAOB  FAVOUHITEe,  Pjjt  ftiid  PbmbItT. 
By  Mrs-  C,  BiHow  WitiDW,  Aiitboi«u  of  the  "  life  of  Ihe  Duchn™  af 
Bt.  Albjiii«,"  **  Mcmain  of  Monk  LawLn/'  At?.  ^.  fa  S  toIl  |josL  fivik, 
inaatrnteJ  with  numerate  EnernvSn^  on  Bu«l,  from  a^wtnd  crlatiul 
FciftniiCji,  [trici:  ^4ff.  dirth* 
'^HanJ^omi^  vdlujncii  flilgrnfd  viLbMifTil  parLralli*  ud  lb«  bio^i|>liJ?i  iVfl  fqjl  «r 

*>Sd  AliTiitLvp  irpfht  ilage  aod  JH  ^TrnL^PiK  Uiitl  POPrfilfr«ralt>  Ainuionenl  nil  N 
ilcrL^fHj  from  iht  pflruHluT  Uipsc  P^K^a-" — Litrrary  Ga%rtrt^ 


THS     HOME     BOOK 


,      on,     YOtTTfO 
ASSISTAMTT. 


HOVSERECPEtt'S 


AccDnnld,     With   EitdnaTpj  of  EipGiiditu^p   &f^  ft(^-»  in  #Tcry   I>c|iv1- 
mifnt  of  KoiiAFkrcpirijT^    l-~oimdf.il  gu  l^firty-flTe  yi'ntfi  ]iencinfi1  ^ijiprjenc^ 


THE    HOME    ACOOTTVTT-BOOK )    ORj    HOVSESEEPEm'S 
REaXSTER  OF  FAHILV  EXPENSES, 

ArrDi]pf?<]  bfion  llic  improved  s^^slcut  rccoumicfldc^  in  llig  "  noma 
Buck  i"  oiitl  vthibitiDg  ttiD  AVc«U^,  Man1h1>',  (jflutarly,  «nd  AoBflal 
EmienrtitiTri?  for  pwpiy  aTtidc  of  Ihimwlfc  cfln*nmpllnTi'  Por  the  nvof 
i<]lli?r  Tiii^t  ur  tiiiii]]  l^'ii[()]]t4iB.  By  llie  AuLbur  iif  Lbu  ^'TUd  HOXB 
Lk>OK."     V*atX  \\0^,  liiklf-bDuiit],  prkp  ■I'-  ^'d- 

*-  Ihnf  Liru  lutfiil  llHli-  Yuluuei  Tuhti  Uir  uiml  compkle  s>6lcm  irf  t>oiDeiUc  Uflnic«- 
inriii  tor  SW  guidjinin-  of  Lta"  ynun^  noiiBi:bi»|<ur  thit  bati  ever  tfipfun].  Of  ibe  Ilvaie 
Uonk  irp  ranni^E  Rpnli  rno  bigtilT." — r>'*if^>f<viT]'j  ^f^giii*if, 

^'  liuvmpjirjtiLjr  ibc  b«9l  drrangrd  hdtV  qI  ils  dus  LQtl  iri?  bdtC  Mca/'-^/ji  /J^f 


A    COMPREHEMaiVE    HISTORV    OF    THE    VPOOIiKiSM 

TRAIIE. 

From  the  carlint  Rernnli  tn  Hi*?  ]'H?iHnt  Perii'df  compriting  t\\t  Waflllefl 
Bud  Wor»'»?il  iMaTHifnctnre*,  auff  Jhe  Nuiiirftl  niirl  Cmnintrcinl  Hidnrr  of 
Shppp,  wJtlk  Ihp  iATinu4  Biveda  Binl  Mculffl  of  MauB^meDl  In  fUlWml 
CoLiTJitieB-  Dv  JjkHJia  UiecucrFi  Eaii*  lu  Lwg  liuxv  ToLumcfl,  Ovo^ 
maitrBEcd  i<ltfa  V\ala,  price  1/.  &.  clollkp 

"  Itlr.  Itl4cti4>n"if  *CEb  vni  tip  faonil  vjilnflhlato  iDpenoDi  inltntttil  m  ibv  tulijMl."— 

^  Hi.  Bjioliiiir  hi»  in  ibct*  Ycliiinet  cdllf^Lcd  A  t3«t  D»B  of  mriam  arvl  TilntMr  lit- 
furatatnn.  di-cFp[4nli<  in  rcmlf  r«  of  **npil  laiie*.  pvpn  1tioii?h  <[iiHf  ijDriiriEiDrE^xl  aiili 
otBOurh-iuri^i  tfiil  Lr»dr,  W(  recdniDiCbO  ctrif  irddcr  Ig  |iftk4»i:  aTlrnLJiilr  Um>  mcriUi' 
liwu  MDijiilalian.— V«  BniHj  r«cviajii0t^  ihett  «cIdiii«  of  Mr--  Bitcbvff'^  la  eUc  uri^rul 
rorSidprBlJoii  olall  Ihnw  inrfTptipct  m  [hfliabirclaof  vbkh  ihry  lru[,~^ — J'lMift. 
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I 


SKXTS.  Kbvait  Ajn>  c*^  €MWLMamM. 


V 


A  GOMPBEHSHSIVE  HISTORY  OF  THG  IROW  TRADB 

THKiXITtIIOUT    T»IB    WOHLD,    rroni    Iha   urlifiql    H/'i^or^f*    In    trtc 
pr^i?D[  Timf.     With  All  Appcndii;,  coDlaiiiijii;  Oilcliil  Tiib]«9,  and  dUilt 
pnlillr    DocunLtntB'     i^y   l[4itnT    Sckcvbjioii,   Esq.*    Blkcnairon.      In 
one  wM,  dtmy  Svfl.iprlrc  15s,  cIdLK 
"Hr.  ^nlTi.im'f  fliMruv  i:^  iriiUdi  wiih  riabormle  rr-iraE^S  aril  An^toai  carr^  onJ 


TBC  BRITISH  MSROHABTT'S  ASSISTANT. 

Comdiilng  :— PartT.  Tablci  of  aimiib  Icilcrcit  at  3,  9(,  4.  -11,  and 
6  per  cent,— Part  IT.  Tnblca  ihowing  Die  Intereal  an  Endieqwr  BtNi 
tt  l^d.,^\d^.  Sd-.-i^^,  ■2iH.,^d-.3\d.,wd  3iJ.  p*Poenl.  par  diara.— 
Part  [IL  Tiiblna  For  Aneerliihimg  Oitt  Valqe  nf  cverj  rlnicriptJnn  Of 
KD^ish  owl  Forrl^n  Stack.  ALao  iheainDuntor  Brokt^roffe,  CommlsslniEi 
Frdfflit.  Mviiw.  aacj  othvi  liuunink:r^,  it  eirry  imid  |>er  conL,  Jlc.  Jlu.  Ac. 
Br  a.  G*Es?r.  Rojiil  dvo,  price  U,  lU.  S^f,  alatli.  £uh  f>f  tbcoboTe 
Thrqg  Porti  'a  nld  uparauJ/- 


ASflURANCES  VPOff  LIVES, 

A  r.imlliiiE   Kipla^aLiiiu  vf  lUo  NxTUHK,  A&rAKTAsBfl.  ind  TKPOfeT* 

&1VCK  arnln^  tl^cr^frnm,  ithI  Ibc  ftrioiH  Purprwfl  in  nhirb  they  mft*  hs 

iij(i>Cu]ly  nppEW  :   Incljillra  aifo  a  pirUirutur  Arcatinl  of  ihe  r>iiiliiv 

requLrcd   fur   E0Vclin^    d    IMky  ,  nnd  nf  ihc  diffciVTil  ?j:iLein9  of  Ufe 

Afsiinncc  xmiv  in    u^c,   iLic    PtLjicip]*^^  TcFrfie,  and  TihUt  cf  Sctcnty 

LouduQ   AiuumiiCQ   OiQcca,  ^-     bj' LbwiB   Pococc^  F.d.A-     In  pvnt 

&ifo,  jHc?  7-».  i-tfilh. 

'^Tben  qre  m  ifdiaii^AlLii^  in  Vr-  PhwiIi'i  vatIi  la  pivtnl  il«  b*>i|[  uia&il  in  nil ; 

nd  UidH^  ibiBufAV.  *bc  ■■>.■  Likdi  lu  b«F  imune  u>  Ijfr  hLsaTMKP  itLU  dv  wi^ofi  tn 

aoAbtLing  LUb  bniliar  rkfLjooJicii  i>J  iiA  Dtlmr  ind  idviaikigrt." — Ohit. 


AN  INQUIRY  INTO  THG  CAVSJiS  AND  nOD£S  OF  THC 
VITEAI-TH  OP  INDrviDVAl-B^ 

Or,  T»a  Pni^i. jrtf^s  <jf  TKAOtt  a»d  SrficuLATion  ExrL4t:TEp. 
Bj  TnosiAB  ConDET,  Eflq,     Poat  eto,  price  <l/-clo1h, 
"Mr.  Corbf  1  di-»ivr3  our  bt'»i  ihank^  lar  li^jinR  Jovn  Ja  r-k-orlj-  oml  lUtlliDdicfll]' 


oi7ti.inz:b  of  navai«  ttoimwRj 

Bcin^  a  Cn^nciic!  and  Complcle  Uanbal  in  FlttiJi;;,  ReflllTu^,  Qusrlctlng. 
Slflllvnini:,  Mulling  4nd  ^horrcnlng  Sail.  HcnririK  down,  Rigaim^  ^licnrt, 
ATidt  in  ibrirr,  ^>i?r^nntiiij  ftll  Ibp  ordriiaF^  dulioi  of  it  Uan-ol-Wir, 
accordtn?  [o  Die  (Hit  proftJce-  H;  Lieuicnnnt  Aleiatsoer  1). 
FoHDTtE,  R.y^    III  rojiil  fivo,  price  I  Of,  Orf.  boMtlji- 


SCENES  IN  THE  lilFS  OF  A  SOIiDISR  OF  FORTUNE. 

By  H  MkSJHKii  nj'  riiK  TiflPJlniAI.  GrAFiUB.      In  I^mo.,  ptlu  hi. 
"Ibi^lnli-  \tnsx  tlnng"  prrti-nal  hitlnr^.     |e  T>ur|Wrl)  Irt  6*?  Ihe  aulitliEngTAr'^r  *> 
•n  Uilian  vl^ikci,  ^-tio  (uukIu  unrj^r  ihf  Irooucrt  "T  iht  Frmtrh  [trpublir^  ind  tfiu,  lnic^ 
in  lirr,  vhi>iL  bpfonw  a  T^Ai-btr^  li»ld  bii  sioTT  ui  ag  Ea|lJ(b  Entvlk-r,  bia  pupil,  wbn  Via 
here  irl  u  duwa," — Tatd  Masazmr. 


or  OFFA, 


ESSAY   ON  THE   lalFB  AND  INSTITUTIONS 
SfNa  OF  nSRCiA, 

A.D.  75&*-794,     By  the    Ri'V.    Hekxt    MAnKKMtB,    M.Ah      In  RiO. 
price  3f,  5tf.  in  cloth,  i>Jlt  Il-uvc-p. 

"A  TCT7  ichol-iriT  composition,  iJIsptnylng  mnrti  TMMfA  ani  ininnnalNm  rpfipiTiinj 
Aa  AOjIO'Sajon  iaalituiiaiife." — SfKciatnr^ 
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THE    OBI»XQATlOlVB   OP    I^ITERATUnE   TO  THE 
MOTHERS    OF  ENQl-AMD. 

Fhj£B  EasAT,  1840.      Bj   Cabdi.ine  A,  Hii^^ted,      In   ime  vol. 

pDit  dvD-i  prfce  ^.  ncatLj'  bcund  in  clolh. 

''Tbe  ol>}Fni  or  ihe  wriier  has  |iei?n  it  ibo*  (hi?  wnlcpa  runJrrelty  ibr  nuihen  qf 
EuaUnd  Cd  ri:1L|non  and  Ebe  ^la\r,  tn^\tohricaii:  mid  l<:iiiniDp  ^n^r^ly^  uicl  Ibr  eiaippla 
itti|iic*d  di^plaj'  TonbiilvT^til?  Incimliidgi'  dinJ  r?u^arch,  anil  aie  alwuTa  luppdjr  i»<Jci«jmL  apd 
piifpi  tn  ibe  moil  alirai[|>F  polnl  </  vli'*."— tf/i/oiinrff. 


THE  IftFE  or  MABQAatST  BCAVFORT, 

rouNTER^  rw  RrrHUONQ  AhTi  iJTitnv,  And  Morhar  Gf  Kin^  Umry 
LliE  ^tvcnll],  Fi>i^Ddm»  of  CtjrlsE'a  SLd  of  ^1.  Ji>1ia'a  Collc^,  Oifurd  ; 
Dtiu^  llic  nialoricat  Mdmulr  fur  nLkli  thi-  lluatpior;  PEcniimn  ku 
awarded  by  tbL-  Uircclon  of  the  GtrsliBiii  CnmniciDorBtlQu,  Crosby  HaU. 
By  Cjholeke  a,  Uai^tbd,  Author  dF  *' InTDvtigiLiwi,"  Jte.  la  one 
to[.  df^mj  9vo.,  with  H  PortTJtil,  prire  19^. 

"Tha  «DTk  canniA  TdU  of  SDCc-cra,  The  «ubjTl  n  dr^jtlv  inlcrvaliof,  and  has  heen 
hirhrrlt  jirmt«  Einpipli>red.  Tht  ril]lE  i4  r]iA«li>  and  (VTrrn~*ni1  ii  faM  li>f^  diinula 
(Ki^DlariEV  villi:  and  \>mi\3.ncn{.  On  mnnf  iiiplfA  Uif  aitiborcs^  has  accumiiLilrd  tmDfl 
valuable  tiislnrjcal  d4.'[ai|ii  froDi  SDuri^ca  Vibki."L  Lavi^  tihL  liLlicrlD  WtD  contdillfiJi  aad  bju 
lltuft  nMn|ii]til  a  vnFk  tJiiL'b,  il  nDl  L'Dlillril  iii  raaTL  AmnnRHi  ih?  <  runociiifs  of  Eiltriiiir^' 
a  Al  JuM  DB(^  of  Itia  nLiDi  JulcicBLiPif  and  insvucUve  boDk»  ol  ibo  %i3ttotL"-'^litt. 


THE  LAST  OP  THE  PULNTAQENETS; 

Ad   HJft[cricDl   Kamiiv^*  llliaEiuifii^  s^imu  uf  the  PabUc  Evcnli  aod 

I>oiji{?f[lc    aiid    I!cc1c?iax[ic4t    MQimtrs   of  the   Fircccntii  aad   SiiEvrnih 

Ccnluricfl,    Third  Kditioikp     In  odq  tpI.  fcnp.  Bvd.,  price  T^&^t  rluch 

buorda. 

"Thin  il  B  *ork  ibdt  tmut  nuVv  Hi  vi j  Inlo  tpprniiionlfilacr  hiCDrtitcnrim,  T\t 

I'taUilsm  Dl  \\s  Innrni^BT.  (bu  Lowhlit^  ^impllrkT)  ttt  lU  tienryiptioin  and  riiAlatnH,  ihA 

tlif  Ti'^LTcnlia!  itjHint  uf  \ivi:  y>\iKb  Vrc-tibf^  OiiitLih'li  il,  "ill  ioMirc  il  n  welmmr  rHfpiwa 

3ii)Qa|jfl  bU  readtiJ-A  of  rFrLDed  imlff  and  diif  emniPiil." — .4titu. 


AHAI.EGTA  ANGlfO-SAXOniCA. 

A  fiBLRCTiov,  lu  Pitor»R  ond  VuHdK  rrom  ANiiia-SAxorr  A(Jtbok« 
of  "rioLit  Ak»;  wllh  ft  GtoaHARr,  llj  UanjAUin  Tuuw-h,  F.9.A> 
A  Nflw  Edllicm,  corrected  and  roviHd*     Post  Svoi,  prict  lft<.  clo(li' 


THE'  AHGIjO-SAJCON    V£R6lOn    OF    THE    STOBY     OF 
APOI.I.OniU&  OP  TYRE. 

Upon  wljieh  ii  rciLmlcvJ  tbe  Ploy  nf  ^' PEnicLBfl/'  ftttribukd  to 
Shakl'pairc  ;  from  n  A1S.  in  thi?  LIbtflrj  af  Chn&t  Church  Cnlkge, 
Cambridge.  With  n  Literal  Tfanshnioiii  *o,  Bj  BavjAUEn 
TuoKrr»  F.9.A-     Ptfst  Bto,,  prlc(  Oj. 


A  QRAMIVAIt  OP  TH£  AHOLO-SAXOM  TONGUE, 

fl'iib  B  Pw4xih,  Bt  EjiAflUL.*  Rj^BE,  Priifcttor  nf  LJicnir^  lllilotr 
in,  and  Ltbrarian  tn,  tlic  UulTfnity  of  Copcahagrii,  ]^c.  &c.  A  Xcw 
Edition,  ea  I  urged  and  improved  by  Lho  Aiitlior-  IranBlaleJ  from  llit? 
Danmh,  by  H,  Thobpk,  Honcimry  Hemlrff  of  the  Icdindio  Utertiy 
Society  of  Cupcahifioi,    fiTO.,  prlco  I'ii. 


SMITK,   KXABS   AWD   CO«    OOSWHIIA.  IS 


#rirn(al  anU  iCoIonial. 


WAR  WITH  TUE  SIKHS. 

THE  PUKJAUB: 

B?in|j  a  briff  account  oT  th«  CaE)ab7  of  thtf  ^iklia,  iti  EftcnL  HiiUt^, 
raiiinieivi>j  Pradu4!(iOD9^r!ii~iverii[nciit,  Manufikiflurea,  Lava,  Hi^lkglon,  du>. 
Dy  T-lKirT-niij.  driiii  nbacu ,  laU-  af  Llie  Lnhcru  S'r>irF^  A  nfvr 
tOlLlon,  nrvised,  wJLh  qilillLionB,  including  bd  acccmut  (iTlhe  icci'iil  cvtou 
Tej  tli<;  i'ujjjmb.  in  ]i«t  Avo.  price  ita.  duth,  with  lldp.  Tbe  >[mp 
mny  be  }mJ  iepunCcljr^  pneo  If.  talourcd,  ind  If.  iJri.  Jii  cu«. 

**  Tbprc  it  mucb  inftjcmdlivp  In  tbia  valumfi  conJr uard   iulu  brufi  Apace*  alniiil  ■ 
people  10  vrbam  la^e  DCflurrcDCCft  bvva  ^^vn  ±  iM^mmaq  inEcrraL/'— .^raFfuW^r. 


A  VISIT   TO    THE   AITTIFODES, 

With  uin#   Hkmttcihcencub  r>p    A  Sojor^v  tx  ArdTRj-MA^     Bj 
AKQrATTEH.     In  one  vol,  feap,  Arn..  urfib  lUUBEnltan^,  jince:i«.  clcttt. 


COMMEIVTAKV    ON     THC     HinTOU     SV8TEM     OP 
^MEDICINE,  ; 

Dy  T-  A,  Wi'JUh  M-D^  Mfmbcrof  iLc  Tlnjd  College  of  Sargfl.iftB,  And 
of  tliD  Royal  Worficil  tn^  Chlmrgieal  Bnciciy,  Coireapnndinp;  MemW  of 
the  Zoologicil  Sncitty  of  Ijiiiiluii,  find  of  Thfl  PhKf,m6lWe  SueJety  of 
Pari4;  BBTiyfal  Mcdlriil  Scrrlcc.     In  one  vol.  6x0.,  price  1^,  doth- 


NEUr  SEAltAWXl  AlTD  ITA  ABOVLiaTMES  ? 

llb>jrt(^  in  .4ce'juTiL  nfllK'  Abori'^iops,  T'lido,  sLii  Roiourcoi  OfllH  Colony  i 
ind  Tbp  adT/iiii*;c*  it  row  prpsonTi  o8  a  KHd  for  Hiii]jfDlion  aad  tht 
\a\vitmtJil  of  Cajrllal-  By  Williau  BnonN,  [atiJ}'  u  iTiLiuljer  of  tlic 
LcgislatiTC  Council  oF  Nc«  Zi^aluiLtU     PhI  Atd-i  price  Sd.  clolli. 


AH  ACOOOTTT  OP  THE   SETTT^EMENTS  OP  THE  HBIV 
ZEALANO  COMPAWV, 

From  Fcr«>nfil  OhfiOTvation*  doili;};  n  rdldvni??  tbEre.  By  tltf  ITmi. 
Hkzikt  WiLUjAsi  Petr7«  la  demy  ^to.,  irJlL  u  Map  Jitid  I'latt*. 
PiM.  Edition.     Priflt  9*.  cloth. 

"Thii  i«a  vaiuiibip '^'^nrhliiiiloD  Lo  our  HHircn  of  irromiLiDn  rcspi^'ilnf  Npw  KuLitriJ, 
PinJ  lliT  be»l  iiTDur  ul  tlic  AutlkoT't  vtt)  fa^DiirtbLc  opioiw  of  tbe  couoiry)  ia  liia  nuliiiip; 
Imm^iaLr  irrangpiutnit  to  rfiorn  Ui^ro  af  i  Colonljit-" 


BYDIVCV  AND  MCLHOURHE , 

With  RcmiLrba  on  th?  Pn:9rnl  Sinte  and  ruturc  Pr«s[iecbi  nf  Nciv  South 
Wale>T  B"*l  PrBEiticvl  AdvEca  lo  EniigTBati  ar  ruiaiifi  cIhi^gs  ;  Ed  ichfeh  ii 
nddti]  0  Sumnmry  of  Hip  Hnur«  home,  by  [nrfio,  Egypt,  Jte.  By 
Cl[All,K6  JnHS  Bakeh,  E*q.     PojtflTO.,  price  8».  cloth. 
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Pn^IOVBD    HT 


TllAVClia  IN  MnW  SOUTH  V7AL&S. 


n£M9    SEAI.AHD, 


SOUTH      AUSTRAlilA,     Ain>      HllVr 
SOUTH  lP«rAt.i;S. 

A  Upcord  oF  rcctiil  Travdi  in  l1io*c  Culonica,  with  fspcrinl  refcr^nci"  Id 
Kin  1|jr Bill D,  ami  Otc  oOvanUfc^'OiJ"  viJipln-rmpnl  uf  La^aur  und  CtplUj. 
By  R.  <i.  jLUEhC?,  iEaq-  PcAt  Svo.,  jirtcs  @c,  cloth,  trlth  HapA  uU 
PTotet. 

"  Mt.  Jinmm  u  jiti  intfUiBrni  mil  unprfjuJInd  >bwnDr,  iiid  bu  bitdc  food  bta  vf 

hit  1acabitt*'—Sprc/alor. 


A  SKETCH    OP  HElflr  SOUTH  "V^AliES. 

By  J,  O-  r^LFOun,  Eh^.,  for  SI  i  V«&n  ft  Settler  Ir  tTic  Bfttliiinl  DJitrlcU 
Pott  flrtt,,  prlp*e»,  ploth. 
"  To  KmipsQla  ta  Ihc  i|qtrl4^r  oF  wbii'h  iL  ImlB  iL  mail  be  a  vulaiililf  ^iJr/' 


GAx-iroaniA ;  A  hsstohv  of  urrsn  akd  Lovnui 

OAtilFORltlA, 

From  ihiir  flral  jll-covcn  in  Hip  ifn.'-(.'iil  Time  ;  cfjtnprirfDp  tn  Aecontil 
of  \\k  riimalrt  ^i^U  rJMuraL  rri>ductIona»  AEriculTart.  CommenY-t  &c. 
A  full  vicir  of  the  MUflianftry  Biilabll»hin«&Up  annl  caniitEf^n  of  Ihff 
Free  fmrf  dnmcfltlcalcd  Indian*,  Wlib  an  Ari^pgndia.  relnE'iia  lo  SLauB 
PiDvl^lion  Ilk  \\\t  PBcirtt?.  l1lii«irn[ffi  wiLh  n  npn  Mnfi,  FlBr*  af  ilif 
Ilhrbuura,  and  rmmeroiiA  BngTHvlugv.  B^  Ai.iiiAnDEk  Pf>iB£S>  Edq. 
8vAf  prlcfl  I4f,  dotU. 


SUGGESTIOHS     FOB     A     QEWEKAIi     F1.AN     OF     RAPID 

communicATioN  bv  stcah  navioatiom  ahd 

RAILWAYS, 

Ami  appfyinj  it  ta  the  5Lertt:i>ing  ihc  Time  of  Conininniofttifln  between 
lUe  ^iltTD  nnrl  WpsLtrn  rif^raiaptwri-i,  Hy  Howj^hd  HcGkacwv, 
Esq-,  Crtiwa  ^Lj^vejorj  JiiuiJilcii.     Witb  a  nupii,  Svo^  prlre  ^-  Ubu 


CHITJA  OPEITEDi 

Or,  A  Dinp][i>  uf  ^  TapoirrBptiy,  IILfrtory,  CiuiDni,  Haoncn.  ArU. 
MAriuhcLnri?,  Cciiiaicrcc,  Ltli.Titmv,  Rdi|fiori,  JurJipmdtncc,  ik£-,  at 
theOiiiMUbE  EuriTLE,  fi^  the  Her,  Cuablsi  G[:ui,»fF.  Revitt4 
by  thjj  Rev,  AsDUBV  Reed,  J1.I>.  la  3  vol*,,  |MjBt  8*0.,  price  ^1*. 
Cloth. 

"  We  Dbttfn  frnm  tb?w  tolumrs  mure  inrcirndiiiiB  of  a  pmriior  kind  ibm  'rnm  Mi| 
4>lTiiT  pubUulion;  ■  flft»r  t^c*  unbr  Doaiftlit  fifs  of  ll»0  rUn»flf— ol  Ih"  pbNHf 
intULinlua^-tbc  BiHJibctBrM--uidrol  rnmirwi— iiM  liirniurf,  tic  mnli  lu  fan  D 
full  of  inriirnijiitl^ii)  ^thrff-d  mlh  Jili(GL>«,  aeiJ  CvH;  If^ictiLf  BtifUdi  rmlrr  wUhiHil 
■DT  PuniH  Tnr  i^norinrr  nn  lIi^  &ijI>^k!L" — jftimt. 

"  This  if  hi  lor  ibc  u»l  ialerfkling,  CDDplclCi  ind  laluobk  arrounl  vf  l)iP  f  hinrv 
EiD^ini  ihiL  lid»  3P[  l«(n  ]»uMishs*r-"— J*ji. 


sikTiTH,  mut: 


An   CO.,  eOK-WTKl- 


Sl 


A  axsTouT  OP  THE  chinesc  zrncpiEu:,  awqisitt 

Ain>    MODERN, 

rftm^nr^ln^  a  HetrofpFcl  of  the  Foreign  Inltirpouni;  *pcl  Trade  irUh 
rhlnn.  1lliiFttniI?il  liy  a  nen  mil  Cnrr«lol  Mflp^of  ib?  Bmjiln^.  |iy  th<! 
Rev.  CiiAfiLts  OurEnyi'.     lu  3  yoIi.  ileray  Btci.  bds.,  pricp  Sfti, 

"  Wp  r^ntinny  nramDK-ail  rliit  pirerdmglj  fnlen^jUng  arrDuril  at  this  ser;  intf  roiling 
Cflunlry," — Lvivhnt  Itriirjp. 

'*  Mr.  (fUlihlT  liA^  oiit<-(iily  Mmbmpd  iDdusUy  t»Ui  Ulent  Jb  pfodQCiDg  ttih  work, 
•faicb  Ttr  eii:«f4«  ui  inriirnuCioB,  FPtpArrh,  kml  a|i|>aTpnl  verioCly.  oD^UMog  v»  bAv*  ri«- 
fors  Bfrn  cnPUrruiUK  Lliii  cuntrus  aud  bliinular  nutloit." — tAinittnt  ^cws. 


HAMS-BOOK  FOR  IMIUA  AHD  BOVPTi 

romjiriflug  'HbvoIs  fr'^m  CuTn-utia,  tSr^ugli  Ind'w,  to  Ibe  HimBlAyq 
.Mnantaiim.  and  a  Vojajic  dovr  Iliii  fdiLk'f^  mid  Indns  Ulven  t  B  Vlilt  lo 
llie  clly  nfllyilfmludj  In  Sclmlp  ;  ami  a  Jiturn^y  lo  En^laird  by  Lbt  Itecl 
Sea  arjcl  Meditcrniiii.'aii .  wilt*  DL:H:rl|itloEi»  of  tin:  Throe  T*resjilcridica  njf 
India  j  hdO  tW  fulli-flL  di^tiiln  for  pflrtltii  procct-JinK  to  any  (iirtcf  India, 
flkhcr  by  iho  OvcrlAod  Kaalc^  or  by  way  nf  Lbe  CB]ie  of  Good  Hope- 
My  fiKOW^n  WsBiraT,  Eic].,  H.H.A.S,  Second  Edition^  an*  toL  poil 
Bvo.,  viiih  aa  i^ntiicly  new  Mi*p,  fn-icc  IV*.  ciiiih. 

','  Tin.'  prri-n  iKtifi  tiF  l;ri?ai  Brjuilii  ami  \\iA\ii,  bim- [tmibmcil  i*i  rulofjinNn  die  tuhe 
tT  lliit  ■orlf^  bul  II  uiaf  only  b^rp  be  n^^dful  U>  i|U(4'  (he  MIouiD^  rmitrtis  (fum  ihc 
rdiUincil  oolumiuor  ihe  SioMlard  uT  Uip  lUiti  id  April,  IPUO  .-'^'  Wr  bavg  rLti^»lH^rr 
Fopin]  froiQ  Hr.  P«iLur}'>  lldinl-BMk  lo  huJia  mvJ  [^pli  »■>  Lnto-rrdiiif;  acnunl  of  the 
LiEy4>r  Hydtnhdd.  Lci  d«^  in  ai^BDirlfllBiBMii  at  iLo  mc'inf  nlTunli^  lu  lis  La  inronn 
DDiJ  ifrjdr)  lur  iFAilprt,  uy  f^r  mr.  p3rllll^v^  »nrL,  .n<t  wj!  nut  friiti  LrulEi.  Ukal  rl  4^  ibc 
bciE  Tujio^rji'bir.d  IjimLc  to  Itr  ciruuiurs  lu  nbitli  U  rcfiTt  wn  ha*r  L'-^cr  urn,  a  m'^^L 
iniTisiin^  Lni>L.  4^l^}<■[l(^{LJ|lnlly  n\  iix  i<>|k(^.i]»|iii:9l  ulJil],  aiid  an  atiitva  iodbjiPiKJililB 
kDJ  14  EJiP  lALc  iTUuai^Uons  ill  LunLiDl  AbIa.  ' 


THE  HODESIV  HISTORY  AIVD  COETDITION  Or  COVPT. 

]t<  C'j.iMArE,  DiSRASTL,,  and  C\P.^niT.rTtEi ;  Ptbiliilf^l  in  a  PiTSonal 
NuTTntivc  of  TrBvrIi  in  ttidt  Cuuutrv.  mlli  an  Aufouul  of  iJie  VnjcrediinB 
of  Mubnnimcd  Ali  Piix-hn,  from  lHUl  to  l&-iy»  inCrrBfCtBr^  witli  Illaitj-a. 
lioTU  of  ficrijiMre  Hiatorf  f  Oi«  Piilfilmenl  of  IVupbecy,  and  tb»  PpogTW* 
of  CivilJHition  irk  ib^  taut.  Bj  W.  Holt  1  AT-tiJ,  M.L>.,  *;-j.  In 
tvD  tbii'li  roIum«n>  dciny  Hvd,,  with  nuintrDns  iniuTiWii>iiit,  price  M9. 

"  He  fiillikliii  huliric  voHlioo  by  in  anp1c  r»iiini- of  Uiv  loora  prowlantl  IqcIjIbpIi 
nhirb  hi;«  dlihnguj^iriE  ilkr  luniuir*  of  Ibi-  Ta^irbo,  upon  ifhfru'  paLiry  of  ^ti^Tiil  Erioni>' 
poly  li*^  tUicJBEF^  oi-i:  tevi'iir  fuouKh,  arxl  qot^i^^  hioif  If  crviliiAbh  Fran  bb  ApJrtirtl  ood 
hiiftil^  wLourvd  tkeli^hri^oC  ^\ie  abiu^diDi  obi^ct^  lo  «hii~h  In?  dram  iltrDlion,'* — yiftnivg 
HrraUI. 


THS  J WVAX-ID^S  aVJDE  TO  MADEIRA. 

With  a  Durrtpbon  iff  THieriftL'.  Lisbon,  rintni.  uid  Mafm  :  and  a  Voca^ 
L  bulflTT  of  the-  FurtiL^ume  oiid  £iiicb?iti  L«iigiiiutj.     By  Wllmau  Wiktil 

■  CoopBA,   M'R^C-£-,   SnrrtiFOTi  Ui  the  Ilon^  ArtilLciy  OaBX|Hin^^     In  L>ne 

W  ToL  fcof  .Sva,,  pru^v  4«.  cloth  ^M^ 

I  "Tliprf  bi»  rmodf  Ijeep  puMJ^ird  q  wnalL  work  bf  Ur,  CooiKTr  vhidi  nfff  be  om- 


BfOTEBAlffDOBB&RVATIOIVg  OH  THS  IONIAN  tSLAHOft 

AITD  MAI^TAj 

WJLb  Booic  Rkhmika  on  CaN9rA>T[N'>rL^  mid  TvitEEr^  and  on  the 
natem  of  QnBrfiiilmB,  u  at  i^reaout  tfondui^lfd-  By  ^oav  D^vr,  MpD-. 
F.R.SS.,  L-  k  E.,  Ib^i^ etoT'Gexierni  at  Array  HoupJUlB*  L-K,  ta  t«« 
xc\i.  ilpmy  l^vo  ^  pHri^  33«.  cloth,  trirb  h  targe  Map  by  Ajrowflinith,  uid 
Uluslratrd  with  PIjjic^, 

ADd  enpnulvplj"  ha^H  Iwcii  pit  up  Wi  hnpi'  Llioi  ilic  roEiv^u^ir^  or  hiring  disclkAr^ 
jDcb  flu  iiii|KirliiriL  Uuij  i«t1t  nulciilj  bo  Ibt  rrtiuli  {iT  bin  kiiK  labuur.  but  (biU  lb«  w«& 
wiU  profit  u  n^iiiuD^rativfi  at  iL  ou^l  Ld  be-" — H-'/rt/fiiiuler  ^i"«v', 

"  Tlic^Tf;  pntbabtj  i»  nol  anoltirr  nork  Id  duf  lan^iuii^r  in  ivbicti  ^*o  ampfr  an<t  wIhUei' 
mn*  ituTliI  an  DccouiiT  ih  yitrit  al  t.b'-  loman  l^laniU  ai  is  hire  In  bii  fdijiti],  TLere  ciTi 
thi  LiLitr  Jaulji  liM  lu  ihrK  Tnluuirb  wtll   Iif  ib^i^i'il  an  buimrfilde  plaw  hilod^i  ibf 
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THE    NATUIU:     AND     PROPERTIES    OP    THE    SUOAJl 

OAVTE; 

With  PrbcFical  I>lredtion<  for  tlio  trnprovcmrat  of  tts  (Jullun.  and  tlu 
Mannfflfttirp  nf  iu  Pr^a<*W.  Tfi  wliii  h  W  BrtriPil  nn  a-lJitkoniil  Chuptet 
vn  [liB  M4m;fac7i,'iee  cir  Suuar  rnoH  BLE-i-uutfr.  B?  Gkokoi 
B.icbakdsd:^  TN]hteiit  F.It.S.,  CorrcspirmliD^  Mtmbci  of  the  In^I^luK 
cf  FfUDce,  New  EdiliiMi,  dem^'Svd-,  jifLce  12*-  cbtL,  reTiKd  tliroof^iout, 
v^th  lunf  nldiCLoas  and  correcdutLB  by  tba  Author,  mid  iUmtiflUd  HiEh 
Fhtn, 


THE  ANaLO-INDIAN  AND  COX.ONIA1.  A1.BIANACK- 

And    Ctvit,,   MiMTAPV.  nnd   ToMMTiJif^rjii,   DtnpcTOHT    for  I&47- 

Tbe  Ilokin  Dbi-ABisiBHr  c»f  \ht  AlmmiDck  coni[tri«3— I.  CiYtMiul 
EcOJ-£tLTA^0TiCAL  i  iucludlD^  t\w  OtivqntiTiciit  uflica  and  t1it>  fndU 
HoQHT  tikgelhpr  vlth  llic  fornii  cf  proci.Mijn:,  an<i  cdufttlanal  ftudJa, 
niqulKile  Tor  nblsinlug  Civit  Appoizitm^^ntji.  hhiI  &]I  mitten  mnntctdl 
wUli  thoA-  appoinimeala,  TroTu  iliu  cOiiJUitncLn^  Milary  lo  tbc  reliriiif 
allciit«nc¥,— II,  MjLiTAitT  and  MaHJSF:;  bcludlng  iafDnnntlOii  ol % 
almtUr  Llnil  rfspn^ling  th»F  nervicca,  nitil  Llie  JIdidd  BttahliBhrafldl  oT 
tbe  EjuI  India  rompuiy-^JlI-  Couhehcial;  coutAliung  Uali  af 
Hi?rct]Biitii  AgCDU,  AisociAtloiu, \c.,  ItLroiiglLCiit  IhD  Ucltfd  Kluflfdom^ 
lllicvl^L'f  iho  imitn  coiiDccIi-d  «Uh  Indbk  inil  I1ji>  CuEuiiice^  uiil  Ta^ff 
of  ludlao  AJjd  Cvlofiial  produce. 

Tlie  Ea«t  lNriA>  imj>  Culumal  DE[>AhTNE-(T  ciiLbnms^ 
L  CcviL.  Ihn  Ouvrr^iineDt  Lifts  nf  B^n^'^K  Miidr^iA^  Bambn^,  Cirjlttri, 
HoTLg  Kurg,  Auiflrtlla,  ^fW  lealanA,  MituritiiiBr  und  ihc  Ciipc  of  OoOiJ 
Hope;  LUli  uf  Cifrfl  ^crvautH  and  Ib^ir  Diip^iliiEinr'iitii  and  of  JuJiciftl 
EiEfthllsbniBiiU,  xvtrb  \  il?(sj|pd  ar^couikt  of  ili«?  Ucncfll  Fud* — tf. 
MrLiTAHr.  ^TulT  uiid  Fidd  Offircn ;  niiirlbitiir<ij  of  the  Imiy.  ni' 
cludiaK  the  Ilojnl  liuops;  EcdwiflstlLJil  E«iibUibini:nt ;  mul  «U  UencILl 
Foiidit,— III-  CouiifiRciAlp-  List  of  Mf^rcantLT*?  Plrma,  B4iik«,  Jn&brucc 
CcTnpiniH,  PublEi?  Imtrtutionir  &c.j  in  India  Jiud  tlid  Cofatiici  ^  with  th« 
ropci^ilirf  TerilTEi,  and  Tjbli^s  of  Monty,  \t  t^gbtt^  MeuurHp  Aiv,  vid 
otlicr  nbcelUneoiiH  bironnAiiDD- 
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MRS,  ELLIS'S  MORAL  FICTIONS. 
riCTuncs  or  frivatg  liirz;. 

Bj  Mn,  ELLTfi,  Aiilhop  of  tlm  "  Womon  of  EnglKud,"  be.  Jcc  Ji£«. 
Each  Vnlriinfi  jft  eriinpltli*  In  iV-^-H,  anti  mny  hit  purcliHa^i  wparatety. 
Ill  5  \'&\a-  Tl^ii.  dfiv-  tmouLlfjlly  lllu^Erutml,  r^JCi^  7'- (k/.  ukU.  in  n 
IahJauuid  find  utiLfumi  claLJi  tdudlu^,  vr  lOj^GfJ,  luiriucco.    Conteolt: — 

WlDov,"  ami  "Mabriagh  i.s  it  May  Ue." 
Vol.  II.  '^  Etf idA-ftUHoi'i/'  and  "Tiie  Pai^a  uf  pLHAni^Ot'^ 
yol.IIT.  "Pretephiop;  or,  tbo  Fali-Auies  op  Female  Educatiob." 
"  I  mtM  Rivp  nlianilaiil  (\Li1mi:t.  ^adJiEou^lT  oflL^rH  to  the  vtlu>i,  ihli  llirv  timpli? 

Bloifi^B  *r[D  DDL  ih-nL  forlh  lo  Iho  nuru  wJLliDuL  ■umc  iit|jTco  uf  ailaplaUoa  lu  I'l  wablt 

ud  iU  cvfldiliua/' — ^ulAa/t  Jntrvtltictitm^ 

THE  LiaHT  OF  mXIITTAI,  SGIENOE; 

Bring  4n  Ea^AY  oit   MonAF.  Traimh*^.     By   ^in-  Lontmtt,  ALitltntiiu 
oT  ^'  FinE  Lovc/^  *■  Dibiuinu  of  Pr'nicf"  Lc.  &<i,     la  una  vdL  fcap.  Svd., 
prLce  ^.  cloth - 
**Obe  oT  Ihe  edmI  philQ«Dphical  boalu  (Tb  bove  itCQ  Eur  a  Long  ii(iii?."'^(J£#frL«F-. 

THE     FAREHT'8    CABIEVBT    OF    AnVSEMCNT    AlVD 

iirsTitucTiorrH 

A  valuable  ftEkil  inBlrui^liTi!  I'retDTil  tor  ih^  Voud^.      EdcJi  Tolume  oT  Dilt 

uKful  and  iDBtractLTb  liitl?  work  cuinprlsea  a  varlciv  nf  InrtinnarJtiD  oa 

dLffbrcut  ibbjccta:— Vntunil    llblory,    Biui^rDjihv,  TmelB,  ficc;  T^lcj, 

Driglnfil  anil  K]n(<;d  ^  and  duiiiidIdiI   ConvprauliioiiA  cu  the  objecLi  tliflt 

dkily    ium>[iiiil    youn^   pcopla,        Tlic   varioua    riiLci    Qod    ^ubjcc^la    mo 

iUuitnted  viTh  Wnndi^qFji.      Each  vnlitmc  fv  enniplflff  In   itn^lf,  Biirl  niBy 

bepurchuttl  ecparatel;.    la  an  neally  bouoi]  vcrU.,  prke  ^j.  Gfi.  pelcIi. 

■*Rvprj'  pgreni  at  il)  InloriHViJ  in  tntcbdilimmfLaJ  ba^etrU  ItttdidltBlljof  prondtng 

sulUtiLe  iiMillur  Tot  ihcbi  Lq  Ibtir  liDurs  q1  aii]U!^riDCDi,     Ibid  lUQe  nivlk  prtHiii^  (Ji4>h 

AitvaitiggFji  In  •  c<nuid(?rDb3i'  ilugrec,  u  ji  fanlaini  Ju§L  Ib^l  dcsi^HiMwri  of  r^Adifig  ihlch 

vlU  Iw  brrwljrut  m  Aoun^  f:bL]dTi-n."— ^jorf^Wy  Javf»ai  -/Ki/ucalion. 

I-XTTI^     STORIES    FItOU    THE    FARI^OUR  PBIKTIBrQ' 

FBBBS. 

fij  the  Anthor  of  "Thu  TARLiNT'A  Cadinct."  Rayal  l^mo.,  prl« 
2if P  flff.  pcntlj  bound  Ell  cloLli. 

"A  very  nlc?  llLLle  liouh  Tor  childcrn.  Tli^'nutbiT  tiB  tvideinl?  brfh  ramUlur  Klib 
nUildmii  nJi'i  brou^hL  biAU'lf  lo  undcnlud  (fai!ir  feolin)^  Sn  tbilJ's  bwik  Uial  Kf  Imve 
myfi  tftn  lid^  Jv^i^n  -^  aJniirali^  Incillod  aL  IhriT  i-aiantiPt  at  Lliii  Admirililj  vnlii'n  IiitJd 
buiili-"— "Vrii'y  fArnniite, 

THE    JtrVENIliS   niSCEX-LAITT   OF  AHlUSBinenT  AND 
IWSTRUOTION, 

niaBlrttcfl  bj  Damemus  I'liima  and  U'uoficuU.  Pup.  flvo.,  prio  41.  0<f. 
ni>At]y  bound  in  cInLb. 

"FULnl  vUJi  imuvmrui  and  luiructkrii  M  111  UlLfi  biJloalcv."— C'uHr/J'ifiirJipf. 
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VirSKtSSXD  BT 


inVEfiTlOATIOMi  OR,  TRAVEt^S  tM  THE  BOTn>Om. 

By    rAROLTXK    A.    Halated.   -iiitlior    ftl   *' Tlii>   rir«   nf    Usrcuvt 
Beaufurt,"  dec  Ac.     Fl:i]i,  t^rcf.,  wlUi   IjIgliEj-fLikiAliHl   Pliilu,   U.  Od. 


TS£  niOORSSS  OF  CRSATXOIf, 

CoDiJilfn?il  hlUi  rcfpreiict  tu  t]xe  V KH^H-iT CnjtiniTXaj  OF  tub  Eaktq. 

AL[t]ii>r  oT  *•  AnniiLfl  af  Blr  VJlb^/'  /u.  ^r.     In  Tap.  Btq.,  baqiifiillj 

"  Wt  bnvp  trliTivii  mvl  wiih  a  korli,  ia  *\nfh  iMlnrlJoo  hJ  *iiLiriitbm«iiI  an 
mure  liappll]r  tfl^qilrcL" — 'J^mrs. 

"  Till"  Ik^iuiftnt  vntiim"  rnrmi  vin  ir*(niiNKe  fifllfePllDB  ol  linking  iatft,  tnlen[>giiBi| 
iiilb  diuiablv  (i-nLxilvii^,"— Jj^nfa'uTk 


THE  CHRISTlAn'S  SUHDAV  OOMPAVIOIf. 

Bslng   ItffliTtlotu.   in   Pnw   aitit   VerBe,   qq   tlie  Cotlciit,  Ef^ll«,  ud 
Oiujitl  i    flnil   rr»]^er    Lcapnna    for   cuch    Sumlayi     witN    a    irit*   Id  lIw 

"  Wc  lor^ijll^  niiiinnn'inJ  ihis  >fjlutiir  Hi  tn  iifcfpifllil^  pfrwrii  to  Isc  D»iJr  lo  ibc 
hi-sil^  vf  ramihi's,  liiiiI  ;t1bn  on  -tilnkiuM-  vhihil  bo^L  lo  bi*  fvi'l  on  ^ufhIaj  laam'Qg  ta 
Kliaim  beftirr  jjroci-riLiDf  lo  iTn*  Tfiuiite  of  (iod." — CfiwcA  muf  Sra/r  Oiitfile, 

"Tlif  whnic  prjdgf^ioTi  t*  cmlncnllT  ^'inl  ipi-k-Yalc  Ihp  tooc  of  nftgtooi  Itrlini,  U] 
slrrDRllirEi  in  Ihf  nlfida  nH  rpniv  of  ibn'  ruin^  ^aeraEl^n^  bul  aba  uf  the  o\dew  Jn^niit  la 
frtir  VFTifrlblp  ppflf-stn^rirni  inxiiliilioii,  »pnlkrp''nn  of  firnt  anii  fj^rvpni  ^Idchcntnl  lu  lb# 
;nirp  Talih  arfl  rcronnfO  "or^lipp  I'jLit^lljTuiJ  in  ilil^  lYoiriUiLii  ruiiMrj,  anH  Tor  ibr« 
reeJou  upecloilj  «l^  tt^nooiiDciid  U  lt»  lUc  peruvJ  of  our  r¥iilcn."^A'u^U  CilmiuJc. 


THC  RELiaiOUB  UISTORV  OF  UAV  p 

In  ''rhlch  RcLiGio?  and  SupEitaiiTlU^  arc  tricfll  fram  tlicii  tourer. 
By^D.Munidav.    Thi- J4i:«indEditiiin,cnlKTgFil,foii|i.8TD,|jrLci:tir^doi]i, 

"Thf  JnlfoLoD  ol  IbiE  book  is  not  lo9i  flriniir>l>t''  Unn  ll>?  fuanan  in  H'lvch  A  ii 
nrllU'ri.  11  »  tno^l  IniiruFiivt^flnd  ih«  inm*  ol  FU  mnipnii  t%ia  the  hlEl)*d  dflyii  p*Mtf, 
milium  ih?  kosL  imiirDrfpiu-imiiJiu,  The  InfaniidiKHi  ti  ^ivi-t  un  itii^  iJwtL  illincEili  iiulhh 
hilLibliul  riMdin^  rtpJpra  U  a  votWilc  bwU  IftuU  *bci  drsiro  imp  LDb«|'<i|^r" — ^fgf, 

*'CiiT(*iiJ*,  inlniTrums  aiwl  ipjimH,  JiuJ  *pll  worltij  Hip  niipiiiion  nl  iliP  pnlilw." — 
Z-UvTBni  fJaictrr. 

*''ntt}  plnn  fif  ibiibopli  wat  lt<irli  rBi'nkiv«  An(}{iii|>niidiii— fmbraeiflfHiift^iO  inia 
||>H  noiurp  ir  ltp«p]0rii>n,  atkI  ik  mn^'nrpiin  ilif  cptmvn*  oM  cutJomiol  nukknil;" 
*  *  '   "  tbr  wriLtv  uBci^crtpfHrr  u  bq  tDU!rj>reU?i,"dni]*'9U[kB  10  (be  lliml  Lulof  1^ 


THE    FAMILY   SANGTUARV} 

A  Form  orDDia«.Lic  Dcvoiioa  forc^or*  Sabbbth  la  r1r«  Vur:  ooaUliiinji 
Ihc  C«U^fl  of  tba  Day  ;  a  rortion  of  ScrJ|]lL]rf<  ;  an  OrigiuiJ  I*rKj4^r  vt 
5ertiif>f]  ;  anrt  Hip  UcMicfUrUcrn,  Second  E^IJUnn.  On?  tnl-  Ora^  prjfd 
7«'  Oif.  Imir  liooEid  Id  rloth. 


SMITMt 


AMV  GOii  CO«JVHXL&. 
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WOEKS  BI  THE  KEV.  CHABLES  IJ,  TAYLER,  M,A, 

Aotlior  of'*  UaI  iDlr  LlKA  ir*"  die  to, 

*'  TTiCM  iFE  tmlj  Chri*Li«D  ParrDlt^  IkiDka,  and  lu|>py  woahi  U  IiT  fur  IbF  riiinu;  gi-nr- 
nTifln  'f  Lh?ir  iiurjiicLorj  un*!  Tutors  wvuM  pul  fh«H  ailminblF  norl?  af  ktr-  T<;lpr  iiiUr 
Lhe  b;irril>>cil  itie  )Ouni:«  ihili'  Ll]i?ii  li^Dil^^r  mlmlt  [irr  yii  opi-n  lit  ri<r.i-lrr  IttP  lind  int- 
pf««ha«4  mUidi  Ibcj  ui»  oIh  d«L«j1aIc(1  U  cuavr]'/'— ^'^rurEHv  ^ajufur. 


mECCBSV  OF  A  OOOS  MAtT'S  I-IIX. 

t-cvcnch  ttliLJQji,  \ii  oac  I'vf.  ftmall  Bvo-,  piic4  7f-  Qoiily  boond  iti  dotli* 


II. 
nOnTAGUE  ;  OR,  IS  THIS  RSl-IOIOM  ? 

A    PkQK    VaOM    ri]B    I!f>OK    OP    TUE   WOttLD.       UpW  EflltlflB,  In  frttp. 


Ill* 

A    VOliUnC    OP    ftEKMOKS 

On  the  UocTRiJJEft   and  Duties  of  CUBlBTriNITT, 
demy  ISrno.^  price  ^.  boanta. 


SeCADd  &IILI011, 


ir, 

LSQENDB  Aim  ELECORDa,  CJaETIsT  HISTORIOAI.. 

Cauff^nEii : — -Liicy — IjifPijaQj  or,  a  \'ijion  oH'onficwTic^^ — The  I.aiy  l-isld 
—  FuJgpnlJuft  and  Mpu^Anno  oT  CIpvh;  or,  Kitlunnc  ItinvflM  — 
GeojBe  tlic  Tlikil— Tlie  Iflilj  BuMclI— Ouxoti  of  Mnndllc*— Tlie  Earl 
of  Slraflgrd— Donna  PrKDMaca^Jvui  of  Kent—The  LaJf  Anne  Chit— 
Tli4^  Sijn  jLEid  [Icir — Lcorwn.     In  post  ^vob^  licuutJfLilly  Jlluaiinled,  prlfc 


TBS  CHIIJ>  OF  TOE  CHURCH  OF  EHGl-AMD. 


aooiAi-  znrELS  ard  their  rekbdv. 

A  Scritscf  Nftiratlvcii.  Thn  Flril  Number,  entitled  "Tut  MHtUASic," 
wu  pronouDCfil  fu  be  '^  Onv  uf  tlicf  idihI  uBcful  and  iutcrcitiikg  publiua- 
lidps  Ihot  had  luucd  froDa  tbe  presi." 

Tlw  tiAlv^iiif  art  the  CuLteiiLi  of  the  diflVreat  NuiulierS)  yrLce  lir,  Orf. 

c«b;— 11.  "Tlje  Udj  *iid   iha  Udy^i  Mali"— IIL ''The  Pmslor  of 

Dfonfalti."— IV.    "  Th.    Ubouttr  notl  Lt>  Wife,"— V.    "  T*o    Country 

Town."— Vr.    "  LIvp  Olid    Lcl    T.L^cj    or,    Hie   Moiiehwter   Weavera."'— ^ 

VEI-    "  The  Solditf."— Vill.  "The    Ijulile  Farm,"      Kvery  mo  TOd- 

bccqIItf  Numbcn  fcrm  a  Vcilumr,  wltlch  mmy  be  pmiirad,  nntl^  bnuiulf 

pi\CL-  ii.  each, 

"Dv  drsiE^  of  Mi-Ttylcr  h  prai^nnrUkjr;  hii  vltjcd  tiring  kt  mmtnncli  l*J  a  t^rlei 

of  Ulfe  iklmirBlr^fi  'if  Iha  pa«PT  mil  aecp»tiiT  iif  rrli|jinp  in  Ihv  lady  bo4  ^ouH*  foii»nu 

nr  Itrp,  'Ihr  ronruiiuiorcrimktlfa  traUiLn  HitB  MkitiiiEi.v'B  E^teituiih  SreitltJi^'" 


^^ 


ait 


wosjca  virBi.TSBiiii  sir 


THE  RUGTORT  OF  VAImEHEAAj 

Or,  T»ti  Edifice  or  a  Hole  Hdhe.  By  tlip  Rev.  Robsht  Wilbo.v 
Ev4NS,  B.D.H  Vlciir  uf  Ileveralmfii.  TlurtcoulU  EiiiUuji,  «itli  iir  illiuUa- 
tiTc  PlnLc,  price  Gdt  Dcatly  louod  jd  clolh^  ar  Oj.«tfgvDtty  bound  in 

"  t'nni«n.i]]^  jhlT  mnlmltj  do  110  rc'rnniini'iid  Ihi^  ilpltiftiilal  lOlDme.     Wr  twUrtt  ao 

is  t  pigo  tnLriL  'ruFb  Ll]4L«  Lirn'bi  ul  \i!i;  onA  iil^jH^L^nt  nkVli  oLl  il»i?  inairut^ioD  uf  au  Dir'tl-iti 
ptUcm:  (I  If  t  ^nidiniUirr  oil  U^p  uDpciumitd'  TamingH  *  IkmrmlKr  Hi]'  tiTainr  in  Ibe 
ild^a  v\  \hy  yttu^b.'     "Wn  Lbii:  LKti  Tur  viiui:  lUuf  ^111  i  wurV  no  Couhl  w  licttiw^; 


I 


THE  IiirE-AOOK  or  A  LASOUnSB. 

In  oaff  iroL  Sin.,  prlci;  7«,  avfCy  Lioiuid. 

"Vp  ne«Fr  in  all  our  eip^Hcucc  m^l  viih  a  ntup  Lniermin^'WDrl,  and  odc  UrCdLLing 
njire  lull]  aorl  lirmlf  ihs  vnrj  fiwnFs  ol  CliTi^iffrL  phiUnLhrnpj  tad  aaiutaai  palriD(i«in. 
owl  ibal  Uta  ld  ibr  mojL  f^oplc  iiuJ  uiuiubjiiuut  IttmuA-c,  at  if  ibi^  vitLrr  mir  duI 
aware  ot  bl«  pi>w«  ^r  inDiif acitg  all  ibc  iKllfr  fefliri^  ^  Ibfr  humoa  heart"— Zi'n-«'y 

"Tbii  valumc  r^nilndt  af  fardbly  of  Ihil  cnnil  ilrli^l[i]l  ol  all  bJvp'BpblPt,  *  Tbc 
Chvtur/  III  whiiii  inrieN  ii  i«  lluir  if  Ji  all  intrmr,"'— Arirrfjiuur. 

"  IL  Ls  \}k  fjiDiu  tfOeria^  of  one  «ba  nu]r  be  ikEiDed  ■  prvpcr  rgllDver  in  Ibe  Ichilsiepi 
oTLLaEgQAd  wan.  U)(h  Bkcbmurul. "— ^r^itv. 


VORTAl.    E.IFCT    AIVD    THC    STATC    OF    THE    B0171- 
AFTER  D£ATIZ  j 

COflFDHHiflLi;  TU  DlvL:iJS  BnvtljAlXUfl.  D.V  ALUKJlftDS*  Cop- 
i^ND,  £aq,i  Author  af  ''  The  EjcjbUiicc  or  Olhfr  Worlds,''  ^c^  ip  iin« 
lliick  lol.  tf*v.,  prico  J^,  bound- 

"  The  Durk  vlll  ifforil  lo  pcru»<»L,  10  lU  svirPwinK  nrtfltkifii,  iba  consoliibu  and  divrr- 
linn  (kf  ibiuil  uf  ib^  avosl  ^Dn^ni&l  Liad.  |l  ncithfr  i^ads  ibt  ihuug^i^  lo  Jb[>[1  pAmfblly 
on  niit^  idta — EbaL  ol  Il>44 — nor  iliiPii  il  allit^elhrr  tviiEkdrMn  ttin  mirtd  Irnm  lL"  mmrmpls- 
l(oii.  an  cITDrl  9liU  nioc?  jiDiiiruL.  Tlii^  slEidy  uf  0  "ork  Uhr  ih^s,  vli  ibi;  (ijlklr4rj»  vhilc 
ii  ^nblunlly  *i'nii*>  gfii-r  frimt  iTi  mrljiiK^boly  itecDpaiiuu,  tupptii^i  ii  villi  Lhd  aneHfwi  idJ 
mo»L  rbtiTful  of  oil  bdjui — ibr  ltaj>py  i:frlJLlDl>  or  TF-unlLia.  a<n  Alif  r  Ibe  lajBe  ef  Tm 
ogCB  u(  Umc,  buL  at  (bo  in»topl  Ictiik  ol  morm)  uialcucu," — T^caiitg-itai  ttimcv. 


A  HIBTOBV  OP  THE  OHUHCU  OF  OHIUIT, 

In  ■  CuuFK  f)f  LppTurpp-     Dy  iZw  Ili--v.  Ceijlrlej^  Macekttkie,  A^M., 

Omarnir  Scbaul,  Si.  Olnvu'sj   tSouLhwirk,     la  ddO  toI.  poat  Btu^j  pflcc 
flj.Oil,  neatly  bcuiid  in  ctoOi- 

"4lLhoo<b  Ihf  mltwr  atOAe  ud  umal,  beb  ml  bi^ol  «  inlolcrul."— ^jfrnny 

'*Ii  \i  l>ji  an  ncU^o-  )i.'L  wUbin  K^  runti'iiirnilv  romiifiiiliiju*  paftrs  knolvllWI^ 
tit*  i-«n>1u]lv  itkcn  uf  ibi'  iirii(,-n-9i  of  tb?  rihiirch  uT  ChnM,  1lir4»u^b  oLJ  ihD  fwfls  Df  p«t^ 
wriii-ion,  iliutikL,  and  bpnrty,  by  itbirb  ii  bat  bi>rn  Inrd  is  m  j  lunurfi.  op  la  111  ■m- 
Orninl  oLibJbhuirtil  ill  ihii  tOiialT}  ai  Ujo  cpiKb  oT  LAVS." — Httatd, 


oOh  oomnzzA. 
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THE  IDEAIi  OF  TKE  EVrOI*IBVT   GHUBOM. 

*'  The  Goffpel  iKforc  the  A^o/'  ^,  ^-    ^vo.,  prioo  i2#-  6i,  Hired. 


HEVr      aPEI.l£lHa-BCK>K      OF       THE       EMQlilaH 

nAnaiTAai:. 

CoDCalnlDg  nil  ike  Mgj]«y]Lalilf.'q ;  ^  CLtpioua  3e1ei:tiaik  of  PoljeijllBbtH, 
cereriilly  ftrraug^d  ndil  iiciri^iiicd ;  Prognwilv?  Lpsaocu,  chiefly  fTam  th« 
Holf  Scrfplurci  j  a  Ll«t  of  Words  of  vtrloiu  Ueaaiogt;  i  aborl  filble 
CAlochism  ^  Qdutioiu  od  Scripture  IllMor^'  ;  and  Scbovl  Fmyen.  By 
J.  S-  MuoKK,  UoatcT  of  the  Dmwfn'  CmnjmD^'b  Scbuul.  ISbnop, 
pilcc  If.fS^.  tlOUDd. 


ABITHHISTIO  VKVEIIiBD ; 

Being  «  Serif*  of  Tabid  and  Hulof^  whereby  mott  of  tfaf  filciilatioTU  in 
buKucaa  tDoy  be  chlicr  meaUlly  pcrfoimcd,  or  bo  fibrEdgcd  aa  to  tiTc 
bftir  the  Lime  u»ubI]j  CEuplojri]'  T^  vblch  arc  auDexed  a  MulllpUetttlon 
Table  piCpnrHng  ta  SCO  llmaSPO,  and  Tnhi™  of  lpt*T«l  onao  impro^Hl 
plno.  Ttfl  vhotn  bilaptcd  to  the  loe  of  both  ilig  6nt  mcrcbant  and  the 
moti  Immblu  triLdrr.  By  Jauss  McDovaix,  Accounlaat.  Id  clem; 
iSmo.,  prio!  0/.  LiuuiiU  in  dutli* 


TXSE   aBAMKAUANi 

Or^Taa  Enuliah  Wvitkk  .ihd  Speaies'h  AaAtSTiVT:  comprbin^ 
6BALL  ind  Wtll  made  eoiy  to  PorQlgDL-n,  with  infltancta  nf  tbdr 
HrtuiH  en  ibo  ftirt  of  iho  Nall*ca  of  Eugkod*  Also  ScoiTiciasi*. 
deaigncd  to  correct  Improprfclica  uf  Sptttti  and  WrStJug,  By  Ji.MB« 
Bkattje,  LL.U.     !Mmrt.j  price  i£f,  elafh  lioKTdi, 


A  BYftTSH   OF  AJUTHMCTIO, 

Willi  Die   PhjNLij'Li^s  UP   Li>iJAiiiTbME.      CompLh>d    for  Herchtnt 

Tflylon'  ^hnal.     fly   KtCbahu    Fjeedehice  Cla-HCS,  TMAbM.     Tbird 

BdlUDQ,  Jciny  l*Jnio,,pr]da  3«.  bouiiiC, 

"The  gnat  ihiiG  uuiiiei  in  ihti  i-icDlJenl  vorli  ii  i  mi-si  jadli^ioui  ibrldcmtni  o\ 
Ihebbour  of  IfDdiipg  cid4  Icjirnio^  ertrj  bnnrti  of  Aii^bmcl  ii:,  br  rtnikring  Ibp  lloJu 
lOd  BupJaniUcDi  «  v^ry  nimiilr  aorl  inCi  Ili|tkble,  that  \be  UmlY  tn^toan  t  titttmn 
ioAwJ  of  a  uak,  u>  ibd  yuuLbTuJ  |>upli," 


»6 


$Jflctrr?. 


RHYMES   AIVD    nfiCOLLLECTlOlTS    OF    A    nAln>-I.OO» 
W^EAVER. 

Ut  Willtau  Thou,  af  lorrnir^',  AbtrrlL'cnBlilrf.     Tlnrd  i^ljuan,  vtth 
B  PorEriJt'     Po>E  6vo,t  F""  ^-      -'^  EUiUuci  gq  Ini^t  I'^pcr,  ^vqi,  pnoD 

"An'fjne  "lun  nifliEagrcv  uu)i|  eni!  \mt 
Ad  vbilc  he  ijcht — ae  wtiik  hp  une-"^6^/  Ballad. 

"  Tk«  Uiyaiet  irc  La  bv  noJ  wilb  lalfrtAii  isd  nal  «nUwul  Adaunlmi^" 

£rnuiirr. 

"  Lc(  cTi:rj  K(ful  mitii  anit  w^ouii  ibiuk  cjf  Ibi^  nuLhcir  :  hoia  Ibto  bwlL  tie  IdoL*  'dt 
fnUL'  CitDEolAiinnj  toi^  <vf  inifL  ti  aIU  Lring  brm  tfiD  mora  f^lTrMul  iiWflUOB  Inm  viki^r 


THE  COTTAR'S  BIHiDAT',  AMD  OTHBtt  POEMS, 
price  ;}i-  clotJj, 


THE     PALACE  OF     FAlffTASY  ^     OR      7H&     BAKU'S 
iMAaERV. 

Wiru  OTH£R    PobHb-      Bj  J.  3.   KAiDrr  Auiliiti  fit  "  Uuimi^of 

Thouglil^  ot,  Pocdc  Mua^a},-^/'    I^i  Tcap.  Qvv.,  [jrice  iU^  fi^.  doth, 
"Tb^cT  L»  miirL  gf  Ibc  pure  ^d  uT  pWOj   in  Uils  bijidittaifi  liuLo  toloave," — 

Ufacr/ffftciif  CArofit/e. 

"Tlif  fvicidpul  prvfn  In  (hiq[ll[lv  taldirw^  itTtlWn  tn  Of.  Sp«n»crtiB  Sunuind  dir- 

iroD,  cun'nifisniJiij  ploulng  jMiuagt*)-    ,     .     '      Kuih  ulcni  Is  cvinicd  hj  Ujc  auibpr/' 

"ThiH  |ji>Fm  {-anlain*  mnnv  ^^u^ti  mhlrh  nnp  wooM  rpsd  tgnln  aTler  Iht  bu 
pciu^Ql — a  Tcrudik  itliii^li  iAikni»T  be  uindt  of  mudi  oF  ibv  pocU^  nhkh  l>  PubliT4icd- 
Sfime  of  llic   iDL-w]lan«»u&  popioi  are  \er^   ii*eci,  remiDttin^  on?  af  l^ovptf  1  AQiUfr 

"The  "PfllaKul  Fanlaflj  '  is  of  a  bJRbct  cb#racicr  Oian  Ibe  pncTaBlT  rf  p«iM  t  tfa« 
t]iiril  or  pHlrj'  la  pgrf  piiblc  ihmjgboui,  aoil  Iho  warX  hai  j  LdiHI]]'  Iueif  ud  [HirpdH-" 
— CAf'^miflfli  Jsitmni. 

"TltU  iJiLliMoLura?  l»  out  i»f  con»jJrTfllitr  aii^rii.  The  pin^npnl  poem  «i>ldm«  nanj 
bcDurirul  [ki^snjrrf,  nn^mBl  niv\  tt riling,  *(ttph  pannol  fsfJ  lojJrsic."— i'/ywH'A'/'raW. 

"Ml.  ILdtJt  lu^  invifjcn]  «  poem  wbii:h.  hoil  ii  appeared  dannf  ihf  Lul  ci'iiiun, 
WQiild  htfic  HjcurEii  Jof  bjiu  a  aurr-  pLat:c  aniaog  (be  Dniitti  VtKM-'^^ZierbytAir*  C'ArvK, 


A  HETRIOAli  VSRaiOM  Or  THE  60170  OP  SOItOMOK, 

A>  u    uiiiBit    PntiLMH.       Bj    A    Lati:   <JBADUjre    op    Ukvord.       Jei 
fcap.  eva^j  price  («.  dd.  cloth. 


KIHO    RENE'S  DAVaKTEB. 

A  L>Tirnl  l^ramn.  from  The  Udnj-fi  of  Hkkrte  KearE.  Sj  Java 
PllA^C[s  ^11APMA^H  TrmBJalorcf  '*  Wnlilcmv/'  ^vd  '^  Kias  Eilc  and 
Uu  QntUvr/'     lu  fup.  B^o.,  price  ^.  Qd.  dutki. 


IBLAFORD,  AlfE    OTHER    POEMS. 

A    Rnak    far    Wlrlrr    Evimlni^    ami    dutnnUf    MoOdl> 
Ml-kvat,     In  fup<  »^vo..  price  4m.  pIoiIl 


B5  QBomsi 


snnTs,  BXABK  Avv  C30L,  ooaraxuL. 


^ 


TKC    GOI<UHBIAI>9 

CompriBiit^  Clcn'^rapliJL:ii1  S):rtFli<«,  Bnd  4  Xnmitlve  nf  Nqoticbl  AJTPn- 
tutn  in  the  J1]B»^ctll  Scbb,  Enirliidriig  Xho  |vi'M«  of  n  iitirtn,  ttnti  ptfi\\- 
denilnl  cKspc  from  fhlpnivizL:  wlili  MediLiIioDa  oji  a  Futurv  Surf>^ 
By  Ahchjbald  Ticksr  Uittmt,  lisq.  In  dcm>  flvo.,  prictf  IOj^ 
tiUdBQlnDly  bvuDi]  In  cloth. 

"rndrr  L^is  tjUc  ibr  autluir  bfl«  ul^ni  a  porUcal  namUu'  ot  bit  voj'iic  in  iLa 
Indian 'Vein,  lauipHhuiL  ta  Ui^  maimer  ri[  '  Fa1cvp«t'>,  ^bip«'i(v-k.'  r  ,  -  .  Thn  ntn^ 
n'Tn.irkJiNi'  pf^uigii  K  ity.ti  wlnTP  hf  aimiiiriii^s  .^  rn-a  inrmpf  in  lAplnm  Ibe  pbiti'irnpii,! 
<if  (]tp|>iB>  lit  <.uMin.tlLiii  *iili  ihe  lirsi  cliJJiitrr  al  lii'ur-.i?.  ,  ,  .  Wa  novilii  ]-ci»ididc[ii] 
lhi>  peruEAl  of  tbi^  |-ofliL^  ivhic^h  p-ontnin.-^  4r>in[^  prtMty  |iAVia(rca  hoih  Ec  luTPtW  anl  bv- 
itLruK  itv  nailflT'" — EttiutittrgA  tTrrklp  Joitrti/il. 

"  1^14  0  an  jnlFrnliit|(  poem,  .  -  .  ^  !■  w  T^r  as  ]M)  dnnipliit*  iL  i»  t  painliiiit 
from  NdTuro.  and  a  nrrrrilii'D  uf  rpal  lif?.  Tbf  aiillKif  iran  t-a^.  '  .\\\  i*liii*li  I  tnii'.  jiiiil 
pjir[  of  nbirb  I  mil*..'  %\  Id  laDd&mi'n  itir  \¥xm.  b  tDirrpHlna,  ki  iriu^i  |ii^  priilL'^rl)  "**  [i> 
ihine  "wliOM  nifltflb  »  on  ibc  drpp/  -  ^  -  -  ThcauiWr  »  cidfuilj  ,1  iicrsun  tif  rljiltt 
pnnoijilrf,  of  ,1  Liiid  ann]  piouj  bear),  and  n\  a  fffnnwu  Ukd  palifS*d  naind.  ,  .  .  ,  Rv 
bcia  a  Ljgber  nb|ficL  iban  meruLj  ^>liLg  pleoMirii  i  be  5ti;kt4  la  iifiu^ni  bi^  rfddun/ 


DAYS    iniTHX:  EAST^ 

A  Pocifi  In  Two  Ctm*<^a.  DHcHplf'*  of  ScfQcrj  m  Indii,  Lbe  Dcpnrlun: 
from  Home,  Oie  Voyage  and  inbKiiiwnl  CimAf  nf  Ba  Dffic4r  fa  ibe  Evit 
ladiA  CtimpmjV  \rmy-  HvJameh  IIe^jpy  I*dbhe,  Enq., 'if  Marbl" 
nui.  Lfeuti^DBut  B^TuUay  Eii^ifiperB^  lUvmhE^r  tit  the  Bomlny  Bnutti  of 
KojbI  Arintlc  Boclrtji    In  demy  ^td.,  price  Or,  bvuud. 

''The  Matixbj  af  Mr.  Barbe  beaptali  ■!  one  luiit  Fi^olidif,  n  figofou  BnlUviteJ  lalel- 
"Tbefiiei:»tioii  iiuien,  flTibbedt  uid  ^^^r—WctAfy  CArwtlcte^ 


€inbt]ii^i)tb  ^^otk^  anti  ^tmttf. 


THU  BVROIT   GAIiLS&Y: 

A  Srrle*of  thirlj-sir  niBloricnJ  EmbclHehnicntiT  illuarmtiDg  »lic  Poetical 
Worlm  i^f  LoRH  Bvwox  ;  bcaiiMrulIy  rngrnTOfl  from  Original  l.lrtwkriga 
■nd  PalTirlntci  by  .*lr  ThmnM  Ijurrrnpr,  RRA.,  fl.  Il^^wurd,  R,*., 
A.  R.  CbkloD,  R.A,,  J.  SUitliarcl,  ILA^,  K  VVnitll,  n,A..  miJ  uElier 
«iili][:nt  Artuit* :  ftJaptod.  by  ih.i-lr  ^Iv;  jiitd  ciLCcltrDCP,  1i>  1imd  iip  wltb 
aod  cihbclliflli  CtftTy  edition  pubMieil  in  Efi^land  of  Load  Stpok^b 
Wonitft,  and  tLio  the  Firiaai  plua  add  Fdciloiu  piibllj,hal  In  Fmnf , 
G«rinBny.  and  AmvrJca'  Fiic?  I2r.  tki^Eillj  tianud^  farming  11  ijjlondld 
oniuiieut  ibr  ibe  (Irtirliijj-RHEu  Lablr. 


I 


STANnSI-D'a  COAST  SO£lff£B'?: 

A  ScTicA  of  PJctafeaqiiu  V^f-tvi  In  Ihp  itnllnh  Channel  ud  CH>  llifl  Coast  uf 
Ftbdc*.  From  Orlgiofil  DrAnih]^,  TAken  ex|iFeABly  tot  the  voryi,  hy 
CLJiREKr^N  .'*TASPrsrn,  ?.«].»  K-A,  SpTonrt  nlJiiDn.  Torlj  pMe* 
«Dgra?i.-d  Eir  liDC,  la  ihe  miff.t  fiiikln^d  Bliylv,  vEtli  dch^ripLltc  IfMerpiw- 
One  voluinc  B*9>il]JiJid>ointlj  bound  In  c1ul|i,gi1l  inlgO'     Vflrr  LSf> 
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^roBKB  rms^isnBS  bt 


lliLvaTitATi  on  B 


TO    "AOVETmntS 
ZEAX.A>n>." 


tor  nsvr 


By  fiDVABD  Jehhiygfau  WAEFFjci.n,  Rtq.  LlfliAgniph^d  from 
Ortglnfi]  Dr&wlnt^  lakoji  oii  tlic  (pot,  by  Mrs,  WitKnEEDj  MlH  Ki:(a, 
Mi*^  Pox,  Mr.  Joji>"  £*xro^,  Mr,  CuARLErt  IfBAFiiv^  Mr.  6,  Ci 
DnfiE^,  4iid  Caplain  W.  Mbif  Suite,  R\.  One  roliiuif  foHo,  wlLh 
1tf|0cn  FLq1»,  inrludiitg  VJ^WB  of  Port  Nicliolion,  Wrlltn^lcm,  NelaaD^ 
Ppire,  >pw  Plymnuth,  and  mhcr  Spitlpnienu  j  ftitli  Portrait*  of  5all» 
Cliids,  and  Ihelr  Uivellin^a;  ud  PTa^ln^s  or  Trcvs  «d4  PIlDl^ 
Trice  f]/.  3^^  pbLD  ;   4^  Mj,6ii,  coUuicd. 

'^Unvii  vidj  f;TFiT  ilillt,  jrnd  Pici?hlinBl)'  wfII  LiTbogrniih^;  Ihtlr  grrai  viliip  fwiails 
ill  LJidir  aiding  corrcci  rPiircBCDLdLlaai  of  die  K'cDnanJ  DbjKrLs  Uip?  d!'plcU"^-^YATj- 


HADS1RA  IltLVSTliATIID. 

A  Ku4<i  iif  £ight  VL'TTpj  drjiwn  frnm  PTaiuTc^  uid  od  StodP  by  Avdrsw 
Pjcee!*.  With  u  Map,  bud  a  df«cHption  nfthe  luluid.  CdiLed  by 
Dr.  J>riii(«  Mucauley,  M.A-,  Iinjterlikl  foEitt^  prife  ^^.  ^.  p[idn;  it4§, 
ccdwutTd. 


TH£  O&lEEVTAIi    POELTFOKrlOi 

JV  Series  cf  »iitendjij  IlltistniUtiTu  of  Ilic  ScvucryT  Antiquldfi.  .ircldtfc- 
lurF,  MaunFiSr  CiaIiiiucj,  5(t.  of  thd  East.  Fram  DjI^Jitot  Ei^ki^LrljuB  iii  ilic 
caUect^'n?  ot  Lnrd  Wdlian  BcnElRck*  K.C.B,,  C&pToui  R,  W,  Gi'ivdhy, 
tfldj  VVilmol  Uorfon,  Sir  Ueary  ^iMocV.  t,L,S.,  Thornfia  Haca-a,  E*{., 
Jamt's  FiiilJIif  Fnu«r,  Esij.^  and  oihor  iravpUft*,  ThP  Ijt^mry  Depan- 
mtntcf  ibe  Work  b;  HoK&ce  FT.  WiLaON^  Esq.,  M.A„  P.R.S.,  &c.  Ar. 
Ttiu  Hi^riei  is  iiuw  4:uii]p]i:Led.  compriiLiig  vieVdii  brautifuLly  finlshEd 
FlaEcfl,  LJnEffd  In  ImifAtba  flf  Drawliiga.  Price  £/-  5/.  cJcgfinUj  bound 
In  UrgofQlJo. 

T\iv  Qti)n:i  or  IhiD  uDtLrrldkiiikt  i>  lu  supply  ■boL  bo^  Iihik  Ivirn  frtl  la  tir  3  dfsldtra- 
luoi ;  namF];r\  CirAjiliii:  tllii^irnl  titii'i  of  IIlc  SirriLFrVf  \nLik|uiJti>a,  ArckLilcciure,  Manocn, 
|]n«[uii>rs  ^*^-  ol  fh"  I'-^^r  tthirb,  di;  ihp  diPirn'  nf  fi^  miifi)  brilUai^r  inililjrf  arhiPT«- 
mmls  't'ki^  biH:ti  riii'iishe  c^>nmb«riii]  i:n[:^r[iriw,  la  iJiilj  iiicrcmiiiK  hi  iiilcrrsL  with  ibc 
Diiljhh  public.  The  Urawin^  Tr^i  ibt  vdfIi  ore  CDDclu  bv  i|w  ftnl  AiIjbIe  in  Ihv  Uofdom, 
Irum  tht  Orjgtnol  SliFU:be«  laken  on  ibt  spa^ 


A  OETTEnAL  Vl&Ur  OF.THE  FAI.LB  OP  IflAOAHA. 

E(f1i«1  in  111?  bf'ftt  [riariDor,  oij  Copppr,  Bj  P,  C.  l.E'irfs.  H**i., 
EngTBitr  lo  Ehe  Qucfu.  Kram  n  Ilrnaing  vqad«  on  thr?  Apot,  b>-  CiplMn 
J*«eft  riRxriAW,  of  H.  M-  70iTi  Rc^jiment.  Qn  an  F^tendcd  wait  of 
furty-thrcG  by  idnctnen  iDchi^a.  Prin^^  lo'lia  Pnwfif,  SL  2f,;  Plain 
PrlutJ,  \bgw :  bcaiitirdlly  cultured  u  I3niwiii^s^  9|j. 
Thf  ^Icv  nabmnit  ihc  i«o  PulK  liii^ludinfl  (ioiL  bljud  aad  iTii^  tnuiiin  ™  boUi 
bank£  af  tbc  Ti^crj  and  pn.-?«](d  a  rDlLbCul  Artd  cooipleLc  ^clurc  ofllnfe  UAjL-ilbc  iccat. 


ILI^UBTRATIOnS   OF   FRIENDSHIP-S    OFFERIMO. 

tolunjrv  jiT  (Lis  t^i'gvnl  Annual,  p;irticnlarJy  «uilei1  Eur  amunrnlhit  AUiutm  nnd  Scrap- 
Ihiuks,  nt^i)  lie  tiad  nh'T^i^I^ 

Vrice,  India  prooft,  ^-  0J,  cscb  ;  plain  printi  1/.  «acb. 


■9 


■SEXTH,   8LDSK  AMD   CO.,   COftirar^^ 
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PORTRAITS  OF  EMlKElVT  AVTHORS  Ain>  ACTRCSSSS. 

PoRTKAiTs  of  thf  following  iftnlopnE  ArTHf>kB  anrl  AcrHEnaEfl^ 
cDgiBvflil  ia  iLn?  froin  Orii^j:L&l  Dru^vtuyi,  or  a  iJeb  fluliatlB  for  TDu^tia- 
tlon,  TJin^  be  hud  nC  ]«.  each,  pHuU^  and  ttf.  6(f.  mch,  India  proofs. 


Lr.}\iH   Hi  >Tt  fisq- 

Villus*  WoudhwohtUi  Eaqr 
AnmaD  Trshvmow,  \iaHr 

HuhEHT  BHaWMZEU,  EiT). 


Mttfl,  >BflHITT, 

Miqa  ELLun  ThKa, 

IlIlXB  hU0T£. 


ARIEL.     Dfvi^nAl  by  K.  T-  PapUIs,  flneljr  engrmTed  In  LIdb  by  F.  Sacoh. 


THE     SMUOOI^R'S    ESCAPE.       PBlDtea    b;    B.  W.    HAxyzr. 
Eugni^ciJ  liy  C.  Rii'^liNiihiici-     Plain  Si.,  cnfoiUiKl  10/,  (W. 
A  EHarLni^  jiHrlur?,  K^TC^rniinLZ  ihi'  rdaur  dC  a  ^fnugiillne  1iit;ffi'T  by  a  FiiE>lc,  liken 
fron  «  scene  in  Mr- Jtokvi's  Hotel  "Ihv  ^pxijg^rt." 


VIEWr  OF  HELBOVSIfi:,  PORT  PHTLIP.  I'^inlf^  by  W.  R 
LlAtiDET.  En^LiVLiI  by  J.  W.  L'>^'iiv.  WtUi  lhfl^?r -1)1^1^,11^^0  lOj-llr/. 
In  Lhlf  View  f  vi^rv  ]>ik1ilir  .ii>'J  firi^ai'i  liiiiMln;^  of  impnrlaiKp  ■«•  ri'iirf^onrprl  ivKh 
mlniKc  cvcivotr,  Dud  rrfizrrpij  Ui  lij'  nantc  In  ih?  ]tiiJpi-|ilai7 ;  iliir  fitTcqr^FuJiil  1i4.'mt 
^imaCMl  hy  rbflnoii^rlHlic  grDupq  ^^  Diii^H,  ^r.  Tha  plaic  ib  publiBlifd  under  ibc 
nupicaof  ibc  SajwriDifncleQi  aM  prinnpjkl  rnhlF>ni«  nf  V^bounke, 


VIE1V8  in  CAXdCUTTA.     By  JxvRa  B.  FnuJin*  Em^.    En^^cit  In 

Arjiiatlnl,  and  N'Bul|^lJIIy  colnurpit  froTn  nnlure.     Price  IOj,  BJ. 

Thcu  V^p«»  fmbroo^  iIiq  prim^ipnl  ifmGcpc  of  Cflmlld,  and  rc-prc^cnl  iliodml% 

fijldait!;.  promenarlFJ,  leil  suburbs  ti\  ilitt  sjikMuMd  riLy^  Oiled  itUb  ]he  oinfWy  gnnyn  of 

Euji>prao4  anil   NdIi^f*;  Ltic  ri*cr  tuil  BtiT|tpln^  bffn^  iIk  B^avrn  iii>der  tlmunpliriic 


VIEWS  OF  SETTIiEIHEHTS  IH   HE'W  ZEAl^AMD  i— 

VIEW   OV  WELLI.V^JTON,  XEW  ZEALA>'D.   Plain  3^.,  coloiiirJ  C*, 
VIISW    OF    LAMBTO-N"    IlAHOOUR,    ^E^V    ZEALAND.    PlaS.i  ,1,., 

coloured  5j. 
VIEW    OF    NEW    PLYMOLTTH,    NEW    ZEALAND,       plain  A'., 

nd  oil  rod  ^, 
VIEW    OF    MOUNT    EGaOIfT,    BBW    ZEALAND.       FlalD    a*., 

colournl  Jjfl. 

Then  Vipw*  nr^  raUhritl  rejirufnlaUorv  of  (be  fe'Lqrft  of  llui«  pnrliof  (hv^HiL 
of  tfcT  Zularul  wIpcIi>1  bs  tUn  uT  tUv  Cuinpi»a*'s  |iriiifi|jid  «i.'tllL-Dii^JiL«.  Hifv  wt^n 
Iskcn  bj  Mr,  OjatIi^  lletiiby)  llraa^hi^iinDr  1i}  lIil'  Ni'"  ^rahnil  CaiDjdn^,  nnJ  D1lbi^iE 
IbP  anviranre  rjf  ibe  roiibfr;  nruW  di"  indi^TiE^i*  ol  roEooi/JiiiOLU  tJtuvmif  ibi-  nr>L 
babiLdlivnn  of  itiL^  leLlli^ri,  and  the  ia-^aions  o\  rommrrr*]  and  cltilJtalJiMi  un  Q  lUl>lge 
fiiatc.     Tbi^y  arc  uecLiod  in  1in1<;d  Uiho^apby  b)  Mr.  AlloU]. 


VIKUTB    OP    AI.I.    THE    PRinCIFAl.    TOWnS   IR     SCOT- 


MAPS  Aira  CHARTS  - 

A   NLW    MAP  Ol-   THK  PCftfJATTB.     rnlflflfBl  Ii.  ;  b  «*»  U-  Orf- 
AEKO""5WITII'3    MAl*    OF    AU5TIUL1A  AND  I^EW  2EAL.4JVD- 

AltnoWBM  ITJrs  U^P  OF  >E;t  ZKJJ-AND.    Ib  ihKt*,  «]>>ur«f1, 

CnAirr  of  cooks    STITAITS,  TiRW  £&ALAPfD<     By  Chailxi 

llEAi'riT.  Kn|,     Prict  ^. 
riEEOHTB    OF    AtL    THE     MODPTAINS     iVf    THE     fl-OrtLD, 

Pliiin  Iff,,  colnvrcd  9tf. 
PARBLJRY'fl     MAI*    OP    OVEIILAKD     ROUTS    TO    IHDIA.        In 

rase  Si.,  ta  shcdta,  fW. 


BOOKS  FOR  THE  0SC  OF  TSE  Blain>, 

PriDl4!d  nicli  avery  diBlinpl  RflitKl  n^mnn  Lflterradaplait  ta  ihcJrT^iudi, 
I'hv  Holy   DinLH,  In  15  toU-  4ED.  bouTLd.      Any  valurne 

tppirBlrly :—  £    «.    sL 

Vol,  ]^  Gfnnli 0    D    O 

—  3,  ExDiluBand  Loritkuft 0  13    0 

—  3.   r^Qmbcn  .         ,         ,         .         .         ,     0     tl     O 

—  4.   bfDtpmnDTny    .         .         .         .         .         ..070 

^—    5.  Jcfltiua,  Jailj,'p)i,  iin[]  Until    .        .        .        ,    O  10    O 

—  5,   Sninucl 0110 

—  7.  KSngn 0  110 

—  a,  ChronlclM 0  II     0 

—  9,  Job)  K7n,  nnd  N^flllrminTl      .        .                 ,000 
•^  10.    PHlmB 0  13     0 

Either  .         .         ,         .         ,         .     ,  0     d  6 

—  11.   lulah 0  10  0 

—  i^-  Jerfmml]  anrl  LamenlBrlonB      _        ^        .    _  O  11  0 

—  H.  Eirtlfl "  ,        -  (1  10  fl 

^  10,  Diuid.tiiihcaid on  0 

TJieNETT  Tii'iTAMiiNT,  cnmpMc,  4  ToU  bcMiod      .         ,    S    0    0 
The  Vouf  Gtcpclfl,  wjiflTfllrlv  :^- 

Mfltthew  0511 

Knrk 040 

Luk«  0    6    tf 

John  040 

Tlie  Acti  ofltii- Apa9l]f>i  .  .  .  .  .     0     5    ft 

The  EplJilM  ifl  iho  F.phi^Bns  anri  Galafian*        .        ,.030 
ThcCltiirch  nf  Errglnnil  CaieirliLirEi  .  .  .  .010 

Chnrcli  of  ScQlUnd  ShurUr  CdIhUWh         .         ,  .     .     0     S     0 

GflleetioDt  froiu  Fmirjpnt  Aulliorm  «         ,         .  .010 

S«ItoliDtki  of  SAi^rLil  Porlry,  wiiki  Taiui       .         .  .     .     0     '§     0 

ArjtIiawOcul  Bnarilfr 0  Ifl     A 

Hap  fffB^ulant)  iiid  Walls .090 

Huth  nnd  Jainci  0    «    0 

Beport  and  F^Uturncutnf  Edvcntion      ,         .  ,         ..090 

SperimniBuf  PTiiiliiirj  Tjpe  0    3    0 

P]r»L  uid  £(i-Dnd  ItiKik  dT  I.p»cq]»    ,  .         .  .090 

A  ^cIdcUod  oT  jli^r'*  Fiibl»,  iviib  Woodcuts       .        ..020 
LoavcnsoQ  Nmlunl  AflL^Di^  ,        ,        .        ,    0    t     0 

Tin  INbIie»  uhI  hnf  hrtuci,  9  tvk.  •         ,         ,     ,    0   10    0 

The  Hnmfagind  EvMin^  <?nli?»  .  .090 

Thi?  ItncDry  oTthe  Rihlc  0     9     0 

MuBnl  CHtfcMfDi,  uJlL  Tunc*        .        ■        •        .        .    0    9    0 
Englnli  Cnimnijir        .  ,  .         ,         ,         ,     .     0     !t     0 

ToU'i  LvfEarffl.  vdIj.  1  and  2.  cii^h  •         •         •         ,030 

rtescTijilinn  nf  London,  by  Chtmberi  .         .         ,     ,     0     ft    0 

UedliaLirnitnn  lite  5»mnent  .         .         .  .040 
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